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1. INTRODUCTION
The Earth Observations Division of the Johnson Space Center, National Aero-
nautics and Space Administration has installed an image processing software
package called VICAR (Video Unage Corrnunication And Retrieval), A task was
initiated to evaluate the VICAR capability in terns of the proposed Land
Information Support System needs, Due to software installation, modification
and debugging problems encountered, only limited VICAR capability were
evaluated in time. S!?ecifically, four data sets over the same area on earth
were obtained, and VICAR was used to compare their geometric and radiometric
properties.
Q. DESCRIPTIONS OF THE DATA SETS
Four data sets over the Elk River quadrangle in Idaho were obtained. Their
common characteristics were that they were all derived from the same Landsat
imagery on the same date, and they were all stored on tapes with a variety
of formats. The "CSC" data set came from direct Image-100 off-load of the
original Landsat frame. The "LARS" data set was the LARS-registered imagery
over the quad sheet, while the "ERIM" and "MDP" data sets were registered at
ERIM and by the Master Data Processor at Goddard, respectively, The follow-
ing paragraphs discuss briefly where the data sets were stored, how were they
located, their pixel resolutions, prominent radiometric and geometric
characteristics, and othe , ^outstanding features.
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a. The JSC data set: Tice Image-100 off-load tape was located on site in
universal format. Four Landsat bands were available. Each band was 512
by 512 pixels, with the Elk River Quad data somewhere near the center of
the image. A rotation is needed to align the line-pixel direction with
the north and east directions. A border of zero value 20-pixel wide is
found at the top and left hand side of each image. At the bottom and
right hand side there was a seven-pixel wide border. All radiometric
valuers had been doubled to fill the 0 to 255 range. Though data in all
four bands were of excellent quality, only band 1 from each data set was
used for comparison.
.
b. The LARS data set: This image was registered from the original Landsat
data by LARS and geometrically corrected to fit the Elk River Quad sheet.
The size of each band was 158 by 184 pixels. Resampling was done by
nearest neighbor and the pixel size was not modified. The radiometric
values also remained unchanged from the original Landsat values. The
tape is located at the LARS tape library and the format was the LARS-III
tape format.
c. The ERIM data set: ERIM was contracted earlier to register the same
Elk River Landsat image using their .special registration software,
and a geometrically corrected four-band image of size 193 by 273 pixels
was available on site in universal formatted tape. Not only was the
E	 resampling done by their "restoration" software to 50 meter by 50 meter
pixel resolution, all radiometric values were also scaled to 8-bit, thus
filled the 0 to 255 range.
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d. The MDP data set: A tape containing an image processed through the MOP
software near the Elk River Quad was also located in the LARS tape library.
The image size is 301 by 301 pixel. The upper right corner of the Elk
River Quad was not in this image. As with all MDP-processed product,
a rotation is needed to align the lines and pixels with the north and
east directions. The radiometric range remained at the seven-bit level.
Therefore, out of the four images, there was a pair whose radiometric ranges
doubled the other pair, and a different pair whose geometric orientation
differ from the other pair.
3. PROCEDURE USED FOR COMPARISON
The following procedures were used to compare the four data sets radio-
metrically and geometrically. Most steps of the procedure was accomplished
using VICAR software.
Step 1, Read the data sets from tapes in blocks and catalog them as files
with VICAR labels.
Step 2; Separate the data sets according to formats into individual Landsat
bands and attach VICAR labels for these single-band images.
Step 3: Histogram the images and print out all band images with normalized
grey scale symbols.
Step 4: Select control points from the four band 1 grey scale printouts
M
h
	 to establish geometric relationships between images.
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Step 5: Using least squares procedures to weed out incorrectly identified
control points. The remaining control points are then called tie
points.
Step 6; Select the LARS image as the reference image, register the JSC,
ERIM, and MDR images to the LARS image using nearest neighbor re-
I	
sampling procedure.
Step 7: Histogram and print out the registered images for visual comparison
of both the geometric and radiometric characteristics.
The following paragraphs highlight each step of the procedure;
In itep One, VICAR program READ was used to read in universal-formatted tapes
on site, The software automatically determine the tape density, whether it
is 800 or 1600 bpi. For tapes stored in the LARS library (the LARS and the
MOP data sets), CMS system command FILE INMOVE, FILE OUTMOVE and MOVE were
used to read tape data on to disk. The disk files were then transmitted to
JSC via the established network using the SEND and RECEIVE command. No
actual tape mailing was involved.
In Step Two, VICAR program PRINTPIX was used to examine the file structure,
and SAR or VSAR programs was used to separate each data set into the
component bands. For the JSC data set which had zero-value borders, SAR
program was again used to eliminated the burders, so that each band was of
485 by 485 pixel size.
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TERMHIST program was used to print out the histograms of the individual
images,DISPLAY program with LINEAR parameter field that accept the radiometric
ranges obtained from TERMHIST was used to output normalized grey-level
computer printouts of all bands from all the data seta. This ac:;omplished
the Step Three processing procedure.
In Step Four, eight control points were carefully selected from band 1 print-
out of each of the four data sets, namely, the JSC, the LARS, the ERIM, and
the MDP data set. The control points were distributed throughout the common
image area covering the Elk River Quad by all four data sets. Table l listed
these control point locations.
Since control points were selected by eyeballing the grey-level computer
printouts, there were possibilities that some of them may be off target. In
Step Five, SAS program GLM was used to run least squares regressions among
the control point coordinates between different data sets. Only one point
from the MDP data set was found to be having substantial residue. That point
was re-identified and corrected. All control points were now accepted as
tie points to be used in the VICAR registration procedure that followed.
Among the four data sets available for comparison, the LARS-registered data
set had the smallest numbers of lines and pixels. To minimize duplication
of pixel values, it was chosen as the reference data set where the other
three were to be aligned with. The VICAR program GEOMA did the registration
processing based on the tie point locations, and the nearest neighbor re-
sampling option was selected. GEOMA required that the tie points be in lattice
5
IMAGE LARS ERIM MDP JSC
4	 1 39,24 27,65 55,51 119,166
2 44,58 52,93 82,71 146,180
3 100,32 119,52 132023 194,146
4 36,120 44,186 94051 160,238
5 94,119 115,186 155035 219,227
6 132,126 162,194 197,134 2609226
7 119150 l 5 , 244 81,206 149o227
8 104,168 130,257 1810195 247,270
Table I.-TIE POINTS LOCATAONS IN (X,Y)
format. Because only eight, tie points were available, the ninth one was
artificially created based on the coefficients available from the regression
runs in the previous step in order to establish the 3 by 3 lattice format by
GEOMA, Figure 1 shows the location of these control points,
yJ	 .
The final step of the procedure made use of the VICAR programs TERMHIST and
DISPLAY again to output four normalized grey-level computer printouts for
visual comparison of the geometrically registered data sets. Figures 2 to
5 shows the upper left hand of each of the registered images for comparison,
4. RESULTS AND CONCLUSIONS
Recall that the objective ce this study was to evaluate the VICAR software
processing capability in light of the proposed Land Information Support
System (LISS) needs. Only preliminary evaluation in the areas of image
storage, retrieval, display, and registration were accomplished. The problems
encountered in VICAR installation, modification and debugging, together with
the existence of only a vague LISS requirements definition all contr'buted
to the down-scoping of the study. The following conclusions can be drawn;
a.- VICAR,, though a batch oriente. system by design, will have substantial
interactive capabilities when VTRAN can be modified to run under CMS. It
is strongly recommended that this effort be continued.
°	 b. Input/output and file manipulations are easily controlled with the VICAR
software and the newly created VMROUTER machine.
c. Image display capability other than via terminals or line printer outputs
has not been exploited in this study.
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d. Initial evaluation of VICAR image registration capability leaves something
to be desire. Ideally, when image control points were selected, either
by eyeballing or by some automatic correlation schemes} the user should
have the capability to test out how well these control points behave under
different "rubber sheet" distortion models. This ; s an interactive pro-
cedure. Programs such as the Generalized Linear Rstimation (GLE) from the
SAS package for least squares regression will come in real handy. An
effort should be directed to make them available under VICAR. This is
particularly beneficial in the JSC operating environment where VICAR is
not considered strickly as a batch machine.
In addition, program GEOMA, the program; under VICAR recommended for
doing rubber-sheet registration, will accept/ only lattice-formatted tie
points, It would be of great convenience to the user of VICAR if the
program can also accept coefficients derived from a given rubber-sheet
model because of the following two considerations. First of all people
does not ordinarily pick control points in lattice fashion; and secondly,
after regression, some lattice points may have to be discarded. However,
the coefficients would remain useful throughout.
For the current evaluation using an extra artificial tie point created in
Step Six of the procEdure, the normalized grey-level computer printouts of
the three registered images (ERIM, MCP, and JSC) all look very much like the
reference image from LARS. Some discrepancies are:
I
8
r ,^
a. The original ERIM data set is slightly "shorter" than the LARS data set,
causing the registered ERIM image to show a few blank lines at the bottom
of the image.
b. The registered MDR image is missing the upper right corner, The corner
was missing from the original MDP image before the corrections of rotation
and scaling are applied.
No attempt was made to establish a goodness criterion to evaluate these
registered images. Procedures that can be applied to further evaluate the
registration include the calling of VICAR programs to normalize image radiant
values, subtract images, create edge images, cluster images, etc. It is
recommended that these efforts be continued.
5. RECOMMENDATION
1. It is strongly recommended that the effort to modify VICAR Job V' RAN to
run under CMS instead of OS be continued. When done, not only will VICAR
runs more interactive, it will also save software overhead.
2. It will also be beneficial to NASA/JSC if the current evaluation using
the four data sets be continued. Capabilities of VICAR. not yet evaluated
include image enhancement, classification, and most importantly, on the
IBIS software which was recommended as a component of the proposed JSC
R	 Geographic Information System.
3. It is recommended that the VICAR program GEOMA bi.a. modified to accept not
Just the lattice tie points, but also rubber sheet models with associated
coefficients as ';nputs.
1	 9
4. It is recommended that math packages such as the GLE from SAS be incor-
porated under VICAR to perform least squares regression, etc.
6. ACKNOWLEDGEMENT
The author Would like to thank Bill Benton of Lockheed-EMSCO and Jimmy
Gilbert of NASA for guidance on the use of VICAR programs, to Dr. Sylvia
Shen of LEMSCO for help running the FAS GLE package, to Dr. Lee Werth of
LEMSCO for locating some of tr"e data sets and to Dick Hinkle of LEMSCO for
help locating control points from each of the data set. The excellent
typing done by Tina Branstetter was also very much appreciated.
10
120
140
160
180
184
9
20
40
60
80
100
i
2
=	 p
-3
1
a	 ^	 I
i
FORMATION
1 2 2 3 3
4 4 5 5 6
7 8 3 9 9
Figure l.- Lattice Tie Point locations on LARS Image,
11
P
1
'
r	 . I f l	 1.,	 , •.	 1 1 1 f I.	 •. Y	 i•	 e 1 1 1^	 14 ♦ e ..	 f I t U'	 r1 H H H' rl .: •	 t 1 1!• i 4 d i i rr }}
. YlYr }+{•.	 .}•	 Ir	 ,	 1Y'	 r+1 af 	 ,t	 .	 31ref lfh	 rr•If	 • y,NNH'	 .111ti14 r!•/	 r111
`C.} {i,.'1	 }	 1•	 ,	 ..	 "Hr,	 )p ♦ I ♦ i	 •.}+^	 F	 r. }.	 . 1♦ I 	 ♦.} yr}	 ••.wa	 ,	 aq 'nHN f 1aY'	 "itagE ♦4. b a i 	 •.
i1 e	 R,	 Y1	 IY	 ••1rwr.1 ♦ 	 }tart	 ,	 r'^Jt{'..	 1 .a	 .	 . i'^f r'yw	 ,in..91 }• .t . •Na •ygn 11r1l ..is 4 ia: 'tAb),ya •11^,
 
I' Ir n 11 rA• 11F'1H'.lNr • 1	 ., ••1•r	 4	 'tI LI `'	 ae	 ,.	 1' Y tN: I 	'	 •1•	 t}e1••
♦. 1	 II,	 b/..•f..	 .	 •p.	 ..	 ,	 .	 •	 111't..	 r ,:ft	 !	 !r•I	 ...n^.N•.^	 Y },	 N,Ff	 .f 41 y ► bl S lltr t at	 .^^.t
• III14 11' r 	,	 -	 •	 •Y	 }la •S•t•1	 °	 11tI-•	 •	 r1R	 t•	 f,f •^e F' • !•1f	 .: d,ri ln••ltff •11a
•t rl	 rY.t	 1.1`}n.•	 .•Ip	 •	 _r	 r^"	 f	 .hurl'	 f:'!	 ' t L	 ..	 b.7/rr1lil•f}Y•4}y•	 :.	 ,
t
,.f1'LI ••• 	•p	 f	 /•+1	 ♦ 	 n	 •	 r••11 ♦111 	 ••	 1	 "	 Iir•	 3I'HnT	 /s	 ii	 A^. •4LALiiLid	 1D ♦}•• Y}!
aMt.	 Nw•,	 •-i
	 I	 a	 M	 r,}• ♦ * a 	 1}ft ♦ 	 1	 of	 :	 '	 w	 t	 • t 	 Y!Ir4 }+^:.111	 %YSEDdd1	 11♦ f+}}1I h
•.,
't1 •x,. «w	 r	 H	 •	 fir	 +x^	 }	 wtl f. r . 	 	 '•J ♦ 	 ''1	 ItY /a f.'rr It" 1.?t lui •dII rA.; • D•iA y ai 7si ► Abi^ ♦ t1,•
^n	 r'rNI•••.N, •	 a	 •♦ 	 y	 •'i;	 f{N: HHn ♦ o .: :.	 ..Nt /las,9 p inwkl^'	 A	 10	 LdAwillf • 	ry	 !I	 .	 ^,	 rn11•f	 +}'	 t
1 1D. N+ 	 .	 i	 ewr•	 , t,7 . 	,p w	 Ie	 •♦ 	 ♦1 	 41Ir. D'•	 •	 •	 n p y rl..anr	 •n	 r	 f't •I ♦ . IWd	 • NH 1,14	 ATt./ a r. ;4..302L•0 /Iti i D2?Lid.,4 Ip tp	 r4	 N	 Sw rH.r 1}}a1 - 	 a	 •	 Y	 I	 +••I	 ',Yu1r/r••.•	 * •• I'rHHNr •.. 
r	
•	 •+ 1 ..	 •+ fl	 a•S•byitl4Lriaf	 Jl .14 1••4L 11 C d saa fswwe
ii r
,	
a	 u	 ixf	 ,r	 •,Mrr,NnNNlAlli ♦ 	 r:	 eft	 H	 • 1/ q,i ♦ f N	.,	 1a.	 ,Wa	 wJ•1J.•	 1•Aaatxrritl" A•i1 4.2•iLR •TA3x}r
•
YrW V,N	 U	 .	 rinw	 f..	 .	 f•t 1',.	 ' •	 };,♦ 	 /t l/,.	 ••	 t	 l-V	 M	 Y	 nN•	 Nnt0	 •	 111 f,rD«Aii•4ir AC# 	 i'D 3:+ax1/1fx•	 A11	 ,
+ IfelirWU y 1	 ♦: 	 j•if	 11 • R h ♦ N	 ,1•	 _	 .,•c%y 	rl l+	 r •	 HA•nnk l•' 	 ••	 NNH. } it l•J	 +1E.r1• L :r r At }.11 rSiWi IIIIid tg Al •r f •.r	 L,
rrl• 't ••	 Rb9	 }	 ♦/ i	 Ha	 le II II r•	 HW^Hlt	 .Y t,: •'	 !	 .♦ l.H 7M	 i w r	 r	 ,•NI•H•	 w	 Ia•yyr q}••	 y1 Lib•amamrisb l a D3a RCS/1rr/Iµ
4.f ♦
ti. iW t 4.r	 to	 rs »C • 'IG	 {••rl.r	 1	 I-,	 :fl.IS• ♦ H ♦ r•.. r 	Nn Jt yr y,f	 Hitrwn.	 ,.,4lny ATt hNJ#a .d'.4i f• ♦ t 1«a	 4463 Lxx ♦ ixaDFisisx alb+.'
?N ^H:Ia 11Ut1' .J" •r 	•t• tr L• l3c iit l a +• 	 • Aar+• . 	t ±•• tr'rnr( . rDfir ' tNNy : N r:u •tt •• i'r^N••,e+	 yq.i ♦ ryt,tn ♦ 	 f D^bdrnadD ► snx7LA11 • x••ssII xssDliaw{ • Awh ♦rNajl Yr' I r.	 I+A	 tsE , 1 b 	 •	 iivr+	 •	 '.'S x77 •e F .ar rryhy N: # igH"W"	 •	 Ih	 •!H•1L •Y ,r	 l 7 >wii 65xGi	 qs ZS	 S•yg4i6i •/• iddi4aL	 .•G
fHGHk4AM1 aCn 4r iE ¢K=	 p •7a • 	 n tr	 R.J	 r.•1 f1	 q; n ♦ NI	 t•1 a- HNnNwN	 4p! tAhHHI"^..!•rait.sDRSiia•Id3smatnq b40#400 •Wiididrm„ •• 	qr+
r}f111 NNNII• x »	 6r ♦ aD1	 . r• , •, tx el H p .	 H-	 T	 •♦ D• n nN Vw	 r1.1,+Kt • r	 A•Lr A ♦ qf aii .t 	t",TSdsixxxD/1! • 11•	 7r^tli•irHNN,}	 ,:"; r.	 S h•.^bb••'CiNl rr	 .rtJ	 1' jw N^	 #7''Dt H t7a W Y.a,r	 V•yLr,a•H'JgN •nf •. 	 &.iJ' ► n4Y/•4.1•!•4••!is•••rSx+rs s¢¢¢d r
^y 1. :YV. 'CAII •N3 in f ♦ " FN w«Y V . " N	 ♦ 	 «	 ••Hti w.	 In	 ••:	 ^•Xi xdydlHt7 •iHH	 rfi ♦44 fiHNN « 	, ,f...., ♦ f•LDt } tk7Hf * Da ♦•/••4• II•/g1J124rAS. ♦ iairim Wii } Z.s7	 •
f
YIj bt• Ilwt 	wel- , 4•t LrbfR1	 N',N'hH •IHHNI	 rtx fetl DxZ JSL34ypLLy	 f	 lx±•ryN	 WH + 	t+r•!•bTFD filar { w7t.tG4dR rSi/ ♦ fd4Da p i 'rii703si xtS S = 1 aR3•'ti
l7 'a}•W +jjHH a pr• n r/w ♦♦ f••II•,wNH • ♦ ka fir	 ^e	 !•r /•id2a¢xD ♦••,.• I	 )..,l gniJl , N V	 Iy••. •11}l IHk 4 	 tf.n 7 WS"1 Wmr¢SLtS 	 LLI LSSS	 xiiii¢655Lai'" 'iaJi {i 'ri NiF• Nt r; n'•,• r• n :^••n/•H w Nr} y: 1 • " rl h 	w" ♦ 	 .:ryi•tRr^• /jy•ASr 1DS «• r'11 : yirtrdHhnHN	 •+, n:•1 ar7Hd'. L i 	 •94xa2 ¢* aLm3»LASS}i•ii	 S	 niiSD	 •t ^4 !bi• k17ai.f•ir,i^riNH4! !J'JMyNH • J'r,.x }HH1 L}^n	 2'^1 .+ d + 'f ir.f x^DE•4i1 : 1614 / >; f FSi Ahi[ N 	i! ' y .n n l HNHgi • t••iarLmS6raLdn S4 raidRrti • s1•¢s	 mndtYCj 3)  ! IxAa4aH1a V1H : H a •w twwywr•Mq ,iH n•a •• T+y+tt:S•	 1	 W3 ;. b 3	 " ht r a Dl 4 	 b	 ^l^/^	 •	 **//^^''^^••	 ^+ H•I ♦ 'y•l+t,•lxy ♦ f«Ld11.4f SDdaSS53nxxS2Six {/S:
as4	 k^R1^ + 	117000• ♦ D l+. f /, a sa /¢•vJx	 sss/sssixisaysgsxf ♦1 	 a4 r,f}qY7 tJ g HF w ,y•	 It q 'y^^R	 4	 If:/•ffta•4	 s=" ♦ 	 r	 r nq; r7 	 }rt ^1^^71	 /y1t7Cr^u7 p t:!If 1ttQtt tt +JtiH ♦ • n ♦jTHlb1 ♦'iH.	 '^ni• •.*?••A1 •.•,32.I.1	 'r' •• '•ra Rt ^jjW^•7	 2	 ^•	 '1+4 • i a/, ♦.•1:•.• RAHHDHnHI	 Iv,]jlf gr• . 32 1a• bN q l 4x.rm•iir•arand6id S$b,, ,, D! J,
tlb f4t.'!• }IU4 f } } yw••I)I.ry	 rl •.d n . }. N r ♦• !• •.♦ S•,f41	 w all ♦! rr^,' )rr:'M/(]p	 DQUA. 	 r7n'tanN 'h 	 1	 Dh^DadAix: b,iao}tii•tta••mii. • ixi.a'7	 a	 d,
^4 . }• J.?S	 N••4.1aN ,,ltir-/ • r9'h • TYrti	 •r •t E ' • r	 Dh*Tt•+,••.	 )	 r	 •^	 O	 nN	 'bnHtlH 11	 ,qh2;Lixxxbl •1HT2L//DI •x ¢ 1/D •b•Sd}•R.	 .r+ IH;• w	 iT2:<ldi^yx'Hr32d^a1ais •• 4•Di}amaYLY:aa-i 'iy fa Y, Y YHY	 fl r • ♦ 41R2}71 •r	 /• 14v•..••:.n=	 i .' • rxbrt.♦ r !n ♦ rytNii151 ♦ N:'♦ htt;±	 f SLLnITg1.+,J.. ♦ t#pbbdabsirinxsit•A••3fs•f;iia ?^ h I, ia'iw • f^W	 +fr»ASr•.,Crr.S.11i•rSS¢ 	 •d iAr AbJr • n1	 tn •TNJ.n b'! • i f ♦ i 	 t	 p	 t?AnniTn4wtN	 q f44as
en " ^aH •i•I•+r^A.ift}r . x_..s7,^'f / if 1}}a3S •r♦'
.17 4,	 3 tl N• ! N p N 	 ^	 w:.Lt •••r,••♦♦ »' SS ♦•1 '•Y	 x.	 - yY•1 ri Y• •. 1 • n«y+	 . 04." ;A Ja ♦ 	 h .	 ,	 IT LD ,•.H Jtt	 r ♦ AD•+r N ,ltlryry	 b•T	 a••Dt#/+	 ct rtY tt>Sa¢•6d3i¢D3irbbS	 k ♦1 •!-14	 to lra
	
J•=tH lip • 4N I H a 	 4	 +tw* sa <SN3,t Yi •x2 v.Nl•	 S	 •wn••	 L HDt •. .H IT'rr  rhNnr bD	 A y t•i•'hN.aY3rTt1y7HUHU"Hlxxsi•nx ..=xn=l bi
.ly
4n
0,L	 /"3 ♦ • •L S2xs3_S pwr H ♦ ♦• tl ♦ r l i ll r. ♦♦ 	 H	 w^ybYrt"ri N nNHah ♦ LIt l f • N N 	;'rH'tDwH}DyR•,
SYC • m ♦ ♦ }Hl it	 F3Lx• ♦ rSY • Mw d . J •, i rt rl•> • ,•	 w•H ty rat br4rLAti ! MHlt q Dr • I.rtn(r . cf rf •JN hMUgr •: rf±.•.•..,•Jt."C T. 	 n HC7 HaHa nyrrn ♦•• a14 aTn33F • 7•z	 ywt r•^,:(i 2}'S t4	 f, CW	 ai•. , Y aidf w • Atln4• • •tq* yL qb	 hr1 }da'• NN y Na g b:l e tt:N ' t 1+ C N t!'i HN•11 rtn	 ib.	 • rHxi4 ♦♦ •r ffk	 r N 't	 iL SLAA7 tdt^bH 04 b 4Sa/tssam43iiDn	 Lst(1^ ^$.2•!telYr•.	 •n r • 4♦ 1 1♦/ . 	i.,l+q ♦ fv 4./	 wI••)f.nl•7+fj'•q•• }hni1HR •. f,n ♦ b ,l bT t'•.ti 	 S#,i//ti ♦ w••/ ♦•• nf	 =x 5 f . / . • g yHt^SIH AAyrmy• ♦♦♦ aas4•••4t ,4♦ '3'
":••^
t43 a Y,tH • 	r•.	 •Tl rw•N W• J ♦ I ,y.•ri	 1	 .,nHHi• t t' ti ll p 4i • ♦ by . HH htt /^Ix.it.,-N+.0 l too.. Ht7 p i1 NALHAA DDC'gir am f••2x ♦ VNA tzt	 :i	 1
044 H4 ^! ♦ . f1H • 	'y •! t" w .yNtt l +rt i• 'x nNJ na •i.n n•k••.Y • r',.: FD tt h +	 } NW WIn1 • H•t i• li y N •• 11	 ♦ EfwESt • xCgyi . • i/il:iiL^b a ♦ D32 • /f r. 1 Of lsaaS	 b:d4s•...^..If••
^!
• 45 EH +j af. y Y ••t wwHn7	 26H:.NH yNY fit r,rwH + pN • 	 Nn0	 •1♦1 Ap')"b•"etH•gt Tw . •ratiCr,•,.a. ♦ tlt/•S t1 X27+`4stl• ♦•3♦ Ir ♦ Dfi•a+}a.q¢a5.ririr . maL¢itC t¢4/t H41xgt ' r: rt) gpw WN faN'•l	 n	 H :t •:M .,, nnHl	 •!hixNwli.. s • llrr ♦ f v .pi• • iittHe r DAA h : it t l? .	 :1 ♦ H.A > if/D • 	,•3; rr , a DT •2♦ T7 • Db • xg b ♦ xiias32SisII	 s.'SS%.
47 PM it ww lJBt' «yf,ti'r Z.,	 N.	 wrr•,.\•/,..*•Yr ♦ Lt., , ht!i l' : At bbrt =♦ / . N N NM .•	 HH: .Sy t •t	 •PHq	 H7HHa1	 -r'!, •J 2sia. D¢2b A '14f 1aDri•2¢Lx2 _.r5i2	 :L•:+•
4A k0o" . PN « n..n::wM4	 ref,	 ,	 ; . ft ', •"N ...	 Ti •• ff LtlH y b: • L	 w .-H • + nq jn	 Mnni	 , ^••lrNdygr . NS}t.	 ''f•	 =	 D. AA2' aDha36 / tzs•1•ix:s i.. ,st :}49 z.	 `jl2a5aNj4.11nNwn«I.w.Mw3g r'7.J w +r; M ^r 	`•Hp • H *qlw	 e • 	,x:HAa DL'7 tnA ♦ 	 7	 '7N 1•ilnrt+• w	 -IH'•'1gH•f'X,!'t:16b 	 ••.+L 	-	 ♦ 	 a	 -+G22gT>b¢xD •f ♦4•• f	 K
!_fU `wS4 Y Nif A rf . rni-a .•ry '.i J.11 . '1.J':,. •ST •, NHh	 rww7y: ^• n	 "ri A .bab t .lD ♦/: 	 :IHH	 F;. ,;44 • 	 J	 r^'H•!!n7217,17	 •♦ Sn	 i	 p•a3Lrr..a S . aL7 w5 DDbdalTaaD > bb 2xD•
JI NIjRk	 Nti • 	 wpHVq	 Jlyi 'Jla•te+rrry oh .n h 	ly. aP; .  • 7: hi b1 } ' b:t y. 	 wNM.h. OPNrt# q rr G . '. H 	'. t7Nr •• dnnH	 n	 iY.• ar, ♦ rmn=sisl ♦/ eatf7dbDkiaJ: 53aigdaaTt•••
HfJ w 	 	 A".•J'7'IrN^, Tttfx• . rf.•f•7.}• 	. •fWT	 nH • HHry	 l	 JI . 	i #nNTY MH 	 tt^	 T••npH7Hnw.,	 .DbnDrL! ♦ Tr ♦ 	 f	 •?.H"19:tHHg6a.•• FrliibDAsaS:•.t1 t'YMM1%w. •• 	 r53l p i Pi	 t:4r . ••:a •n n,i'.Jba	 ., h'1 ,. ,•S	 q• l ne	 ,.nren	 .7.	 I .S.S tiVHt	 •.i	 r,} ti T T a - S •r ...	 kt	 i.	 h1 • 	:	 ,♦ r.• !	 tr ^t^S A ••r t/ Mr	 it2111a11 / D'I sD :^`.411 tilit"y(t ?HPhx	 w r 	 /.	 =n M r • H.t •	 4/"	 .'•Hrnn v • .	 ,/,	 y.nH l: y a 1•vDCa-.+ H p « WW Wg n«^	 7 +,n	 1D ^.S, ♦ aa	 >:♦ 	 r¢aL'v Nh ? rah; y HHad DI.11 •- f F ♦ q^Dy ♦/ rLX
5tj dLi ( hHN	 t31M 1• 	1	 ^nnM;ta	 r ♦ n,• twyn •. wi.-},,1.•_ •	 :1 " • r • 11 • Jt q	 • n i77 t7 ^ pGpynN•	 ;t•.... •ryn•r ,rrab•ff •+ 74N ♦ fb ♦ L ♦• f: •bt'bzbbpDa tla fi 	 • •• s 	y n DbYr • =i .4ii.l •::SN 9m	 ;paF • T p M ' ' ° r : ri	 ,rt /n t ' r ♦•♦ 11i • N q. n N , 3f3tiw ° , s	 hw ,y ¢21 aS.hH^	 n pg L Yn9 g C3 r6 „ r	 H	 .••y f9i Agat} 1 3 ,	 na__a•• ♦ rr ♦♦ 7 • bd •^a1DC1at}v 	 • b y ssa!Hl.v.r ♦/ aw H
	 ^ hH.b	 SbtH p D	 DD • abHbA *°b •hh_
il9D7 x=/ ♦ r^4w , • > » 'a « H ly rl •i t3 h • } •Y .	
ay JW'# rC in»-.•	 4	 , L. hti hwM fNN.	 r	 t?M rf9gv wDN	 i•dy h • y r elti W%
¢jL ♦♦ l tiq:)wng rr"j J,Sy H S 	 ♦•J	 Trli,•an•+•YNf1^	 f	 WW	 N47Mna	 :♦1 r ♦ y	 pN ♦ I, • r i ^nl + Ni•tl„:! N ^1a H N y U •• ! t •	 ^-=ry J 4 "r	 : . g AJ	 i3u •^	 7!>	 d	 D	 ibLD'^vT k•/•5y x. ♦♦ w- Ap •+c7w. y un,.g nJ 	 by^2^ v, Nl7t 'Ji1	 Hw^w••	 I tln'ir	 rNtr.	 Jh	 J	 Yl , br3 + J' n 	 y^tr>rHt w•	 Hri wnn } Dat	 TnH HtlM y A a A 1••4♦ ♦• a ♦ Sa g L2Cnb	 },
hU m4e • 5 . yw at:r	 M••HT•!t)Na. ♦.♦ 	 '=«,,g n •iJa	 ••, h9 n • /• 'aCH . 41♦ t•DN!fi ♦♦ 	 M,rT+ .!"•w • rHN4	 i.	 ••qnf/gyra ♦♦ rw•H•aS7 "lA t1a7+, 6HaHf• pg4s ♦•• LIIi_ a ^ ra	 2x,t rR
AI x M, ,, lYvv	 e'ar MWry elU	 , • G=13.}eHr.HL 	 i	 aN'a" uy n . f ta ♦ hY , Trt	 9ng9H • N7y+»	 J	 L	 :L	 A :•}H`y•r y r • N 	 7N ADi tD ] HALD SJD IDbit, a	 ra_22	 aa.LLhhj SSSi`w.Fh • ,.w Nwh rpHAh	 •1+•S1 /.Ifryp N ^ 3	 ,Np tF:• I JJ'# w NA • 	7	 •^Fa	 gn g73 N :Jil T17 'w f- :7.	 7t gy ,'	 '}'Si 1 =1 ,r aDwL	 r._3'.a>a >s .it	 iffiAi33r$ad^II!"-
h7 xSS gtHP< . Y:wnn!vHH •+♦1 4 . " •rrC nH] j« 	 Y H	 !tJ	 rH•Jil.btiA}	 rHnn	 rH?t¢Y.4rR .0 	tL'7tt7•	 n	 ••nnIa•n	 IIh1f	 ?t2 2 b Sb 	 2a ♦••. I4sti}
174 s » iNVIr1A•ittNw^ ,t Ny{qE=/S • w}.••, •r2	 .rnr J r"	 .J ,r N'r'i`iSHt n, • j ,xN	 !+FM9L"WG rii 	 • n 	 'w •'h2	 a^'	 +♦ i l4r +•inD t4 !1Ditl • 6D-,- - r -=SY .• 	 . 4 L •Lfj 'bias_	 =DSIMLJNti ♦2 M y 	•. y na'•D.	 S	 V	 1.3 ♦ uy.TH _.,7r.	 ' D p;Ny d ?rr a `t• 	 •in.	 r»y ^ 	 t• ♦ fa!f	 '• dDH td	 ••iHnn w.TCw_, •• ADO ♦♦2• r7d • t •t•=
h
tr'•i,♦.. ♦.•• • 4 ♦2•, twr, bpt,q	 r	 w.r. •1 . •v^ . ^	 4pq. D•;,bn •,. 	,n AE , nPi7.	 •I	 •}}+•	 1♦ ♦ nNn	 f	 J DNi gn n n g z	 wa ♦ rt l . is DOtJgg1 • 	x3a	 S31,
fj 7 i•s `D'Sh4+• f • 	 r2 •y'At	 f-	 9	 .h ,n 	 y	 ^SnHx•= 	AIT S# •7 e1	 a . n.M C'l3 aPN q. 3	 ♦ 	 ♦ t••. ♦♦ 	 bN`TF t 	 ♦=2 1, Hd !` `a Y y ^1 H	 r.A»HdD1Dt•altAaLllf6. a ♦ 	 C=1+
rI
r 2t.=j r f, bt^I R ♦ h ti 7la	 v.:.:	 •.SrYl ri	 "••	 . N.wND•Y4g tJa 	 n • , N gta	 I.InnrrMr	 t	 i • Ej	 n	 #r+wa ♦!41♦ ♦•. Lrf+gn	 b+7 - t DH 7Da1•D	 IID • =t4 • 	 'ihY _22	 li.	 -	 '{	 .r	 wta.iifS4• • I ♦ aa	 •. !'	 1	 - •r rt,	 w^r:3n• . 	h	 n•+r••Mg•.•ea'	 Ny	 'i•Jf/	 4D1..* +D 9nxt	 t	 dNyiwp r7 LAah•• ♦••=:•1• 	 »,
70 •==	 a , t	 -	 l?•2# ♦ f> ♦ »14	 a ♦ f40	 :,/•	 Nr1	 +rwn,t DNp•1b 	 n4HrrgHWNHan•f	 91	 =h7	 y dD n •pt _}	 r• ♦ 	 nw•H 1eygH v,	 .A^ • dddHA^{ S =bL y ♦♦•♦ fin •r'^'71 _2a. ♦. II '43	 •a"D'• t	 7	 •/+	 ♦. 	 t	 ♦} 	 •f	 -1	 r•a re	 ah+ ♦ •tl TH	 4	 ♦1 	 =L	 D 3.	 'r •:	 CO w t wnri 	 >:q4f hit h:71 • f lnDbS ? ? `bbbTbF w
7 Gt iRa Nf1	 ,4•tr	 •	 Ir	 yr	 ♦ r	 _#h ♦ 	 tn • 	 7r i4.(! rJ	 H	 itr2•	 +DDa+y AD b y TtH•4•! ♦ • b 3,	 1/••_•!i?DD =bF» 	-e. ♦ bD••>LdDrda•=a aL:••2g3q+J	 =	 H	 ,td	 e.7.3 +rz+I I'L	 +«	 ♦•1=• f/7S	 L	 7	 ^pS	 t	 y	 aMH•__t•IVrt	 rnwyrt	 t	 .	 H.af :71INr	 •,	 D7
7e.
..,Na
	
• L 	 ^rdaoudf2fs•rov7•ainrf:_2=2x'•lra. z I	 .L•"	 ♦# s.l	 i	 •	 ..	 •}	 JI	 .r	 yr	 t	 Tntb••	 :	 faa._=	 t;gt,ta a
7y 2= s L5 q7a .tw	 rl .a2	 _•114	 =t	 H	 7	 ♦ f2a	 1♦ 	 A1Cp/}	 DlDrHgrlT Arih	 •A•Dyy}•	 a2	 42. 51 • . Htl2,	 HHa`tD b U atlU y aa l to Db?>/	 - t••
'1• $4S Lt 4+. S228	 -51	 _•S rr1	 ,♦,. 	 f ♦. ny.._24	 n•,	 .	 _	 • H +wr	 r	 x`14	 ::1•	 .	 aaa•tti	 b •	 r=tt+Nds	 >.a	 a	 .•	 •;'.
77 .. ♦+♦. 	 hfar •,.	 rTraJr	 x	 h .• •	 a	 Hg	 Jn •••+d>•AS	 SaY, at>SaSDt J:ti
7 y
.4cn',./
	
sc_	 a33 ♦ 	 i ♦4 	 f	 r#f	 +#	 r	 aL .b	
ND hC	
n• wnr90,4	 . l ;nrr	 5a	 2#.. •,	 't•.	 •f	 4 t	 /•..	 r	 re	 fit • 	awv	 :>	 •r.♦ 	 O	 • HH^	 t	 •	 it	 t	 7 •+ t.	 rtH	 of	 r • f , •± nD4tI ••?S	 D	 =.tSD_DDsII
79 ty ♦•11 f 11 t t	 i	 a1 ♦ r1	 P	 -	 rtr • ri,	 'rS	 hYY bwq	 t	 •••+	 •	 ^ ♦ 	 ♦ 	 r7	 Dh	 opy r♦ iD•••b=N	 1	 bras.aNt w'1'OHl•
He) tht.	 ,9} w,.	 ♦ 	 =	 r	 _.A	 iff	 r._-•	 -	 eN	 rw}	 p	 t	 i;	 -=nr	 DaA F?•-_•_1•a5ad	 7tiD
•♦ 	 t	 ♦ ♦4 , D
•	 HI K$N	 #pt}ry	 Ir	 ♦ f	 !	 I	 t	 rf	 Ir	 _Lire•	 ',t	 /rGt ♦ t4'F `•'91	 n•2	 ,1- ♦ Cq_•D•+: yNnN,:'-b DDi••2:7N,ti'	 .+u ♦♦ 	 «r,	 ==i - t	 'j.A! jy,2 X12 6. 	V.	 ^,i	 ♦ 	 .,L	 i#	 r¢ ♦.2•,. wq .N..ra 	 ♦72.. pr -:	 ti	 hhi	 Avh • ....	 •	 ♦ ah•ww,n]Daat•7r>xc •' q• 1 • A .^^i •• Ht? • ytn- Sey b _ x Aaa7Tij.j HHlL	 L	 ;r	 q	 •	 lr ' 22.fS	 'SS•	 _	 _.,ti+^,w:•,p••n-nr Da.. _ L'i Df•fI? ♦} 	 :rd	 71D •r 	T	 ♦ 	 AnA-bbaFNrt!	 ♦ ^_♦ = A :••x
.t4 x• •t- • r•	 •	 p	 . "'I'+	 !.•	 •Fip	 `+`•. •iN e wL ♦• a Ta ♦ f	 ♦.•• 	 +•`}_	 •	 n	 h ♦ t?`'•TA3•ri ra' 7H htlaTda'Fb	 ?7L•J S t
_.	
it	 a	 a=	 i t'* H H7Y wD ♦ Afr ♦ 	 ♦♦1 	 _♦♦ 	 i ♦♦ t	 -h->A!	 rAHtH • H 57ad?n/ • D'AfSD	 f >Sa= ?tn9;1">Y1S
Hh
4F•	 1♦ 	 ♦ 	 y»	 rr	 eT
ar¢ 1 _•♦ t.	 ♦ 	 =	 cs	 I (_. Lt	 2f	 ♦ 	 ._z._•.axn	 •,H : anes/tai rf. 	 . 1 	 •	 L':s	 r , J	 t	 :aha	 ' • aoAbt • S> • • • 1Da > i # 	 ?Nt 1l>. ^,
97 SG41 T 1rhr.	 •♦_ 	 L•Lr•} ♦ W	 a:=_-	 _.. _ir,f.}«r/•»SS•HyN	 - eM	 hDi	 i:•i	 /	 ••!	 i	 =•	 4• • 	
#	 D	 Nnl•I 1y Dda111i •1 b•fir•#I ♦} Dw
•II
A ri cyuy	 -a r,..	 I2•	 a	 ♦ «.L	 L	
-=-	
-r•	 .••	 -: ♦ tiH
	
nQ • i 4r y,	 =♦ 	 •	 -.t	 t	 N	 HH `. Ai ffi	 D ♦4♦ b'SA q At	 Lr•1+
HQ •+:	 •7•	 p	 S4S	 t	 •-	 S	 <r	 the	 =ar	 .Y,• ♦•♦• 	 .	 a	 ♦ 	 t•HbA	 D	 D= ->DS aDa	 a/al^A^
Hd
»..^.
•,h
'RHs ♦ 	 .,:	 2	 ..	 y.:	 a.c.]•,•	 ..,	 i.	 ,y.•1../.,,..	 f.	 »_.:^>^•.oa	 ♦. 	 ...♦. 	 g 7JitrD •i	 =STa»5xtatlbi.
' j 1 3	 ♦ A	 •tlly, 	a2a.I1'bDb6=^rHHhl-: ♦•,. 	 __r_:LRq	 ,:'/	 =r2L ♦♦ •.tx 	=	 -	 _	 h	 ylhr1/11pR	 ,}•11	 f1	 __2•St	 _.,	 •61f	 aDAai'T*o	 1•	 c	 i	 aN	 ..	 +b'e• ♦ 	 r
a,/
-	
♦ 	 as	 t	 - bff	 ,	 t	 >iaa•	 a#T
•Lh^.	 •	 .,♦♦♦ 	 ii	 D	 r	 n1•	 •r	 ^•t	 x	 sr	 #r	 y	 >
`	
xi	 ..	 ♦ 	 ...	 ,	 S	 I	 ... qyv	 .	 4	 ♦ 	 tom.9l _	 ..,	 _L Sat+a	 It	 ..	 a	 .	 _	 ,	 -S	 s	 .i9	 R.	 e	 r
44 •Ir	
..	 ♦ 	 ♦ -__r ♦ rr,_
r
-	 ♦ 	 HHti	 •♦ p+rr• ♦1•.= 	 A•>q.rSyp' pN	 ••-	 r	 ..,#	 „	 t	 r«r	 ,'1..	 .•♦ 	 ♦ p	 e	 •fi	 SarSf	 /	 f.•rrrl•	 'rf •.2^
7
	i>	 =a=•`habl a ♦• g4$grf•{,tt •tH	 ♦ «	 _•=tr	 f • r • 	s	 -	 •.	 .H•t
i ?•)ly
45 I	 Y, 	 _^	 +.a	 ••	 --	 •.	 !.	 rt 4•a	 ♦ 	 •w	 ♦ 	 ♦ r ♦ if ♦ y94r	 •,+• r7h2D3abD^ 'b1tDfSDDA !♦.•^',•NN	 ,x^
97 r-*r	 •1♦♦• 	 ••_♦_. _f..n 	rl	 y	 -^1 •• Atl	 w ♦ •x} ♦ ♦ 	 ♦ 	 A	 -	 •..4+a	 z	 lwttw	 .Jaaaa b15a=1Db^DDhi.-$i t
•	
^.HH'>ti4 ♦. 	 rY9 1, w+H't LS ♦ 	 rrf•	 Djt	 ., 1	 :531	 ♦1 	 .. rr	 4	 ..	 _
	 1	 Tww	 •♦•, 	 b-• bH ♦ 	 I I C>	 a	 D
H9
"'.
DY a nr	 •	 ♦ r	 yr	 •	 r	 ♦ 	 r	
..	 w. }	 ♦ 	 ♦ 	 tD7	 7	 +4S, 7r	 dDa ♦ 	 ?b`rc
	
awj2a
t	 41	 ♦=4♦ 	 f ♦ 	 C,	 hyHHn	 q ♦ D4 ♦ 	 TO.	 a	 i1 ©3 4
ltt p Y :t{f	 1•t	 ♦! 	 f	 =	 fV2	 F	 ^	 !l	 2	 a	 1	 t:.bb TD	 ,bb
•	 J	 •	 •.	 Iw
1
11 ytat	 t,r ♦ 	 f	 ♦• S 	 4r	 ••1	 TS	 ]	 ?	 ••	 •i	 +♦ -	 •	 .Jet	 13-	 7	 DLAY Ttt DHq+	 q
ttl h. r: tt ♦1♦ 	 r	 ♦ 	 3yg Hn5 w w TaiTDD DO DH •ra	 t ♦ 	 t,	 ^v.w:`	 ♦ itfl	 ♦ 	 t	 wf ♦♦ 	
.i ff	 r	
=	 +
w N nw	 •	 t	 taryt
	
ind	 D •M t+b 'LR
III . } •vi	 i	 . 	 '•.	 'h	 ,••,	 r	 h	 a	 shy	 .)	 a	 n ♦ 	 ^e	 aDDF	 ib w+..,	 wt	 * ,a CH ♦•} y dada	 s.1 Jl a . ti14 ♦ r	 L.	 n	 •;ni	 i	 r	 r.	 _	 as	 L	 >	 r	 .. .tea	 r p.	 psnr•a t♦ •• H Y.	 ♦ 	 14:	 r	 >SS>:r	 a,•i<<3._3	 3	 x	 }OMw"HN	 ..]	 h	 dHG 3	 -	 --	 '••	 ?!•,H'•:TD dtJr PBri	 -•bdr7•••-
'( ► ItrtIUfI t}t4	 =t1	 :-	 t2 ♦ i:Sx e+.,41bw	 5	 t	 /1f	 ♦ 	
_	 .r	 DhT',!
i•Z	 ♦ 	 .t}f} • 	d.•n.T	 wH .,	 •	 1	 I	 _t	 i	 -	 •h	 ♦4 	 t'• x	 •'	 b	 i	 ••tJiW	 ,',, ,•	 rd3i	 w	 a-	 y	 rjt • >Arad	 ♦•♦ 	 =G	 I...+ta••
.`t
107 4 •,6 J Si ♦ 	 =	 }N	 L2	 :	 r	 r	 2	 D	 ♦/1 	 y	 #4r	 /	 T•	 -	 wt	 J	 Y	 4/	 t	 •	 ♦• Abb•	 HI	 #	 ♦!•• J
i'	 fi.r	 1	 •	 rw	 - Da41	 DD. f	 eSf r1	 s
'{
I14
^.1y
:,zb . 	t	
.
• 	 r	 f	 Irw	
_-_
•44
	 D	 _	 ,,/r»	 rt^	 •w114I	 t'	 .7	 ._1	 h	 -rar	 L	 13	 RJ	 7}	 '.ir	 1	 ♦ 	 T	 aT = 'bT	 rbT	 =	 ♦ 	 ♦ 	 •i1S IIn 1	 1♦ 	 r`1rAt.>D-a'C 1♦♦ 	 Y4f#	 -1N* ♦. 	 wrw•	 w-t,!!	 1	 _	 .i:.s	
.,.1f1
111
.•	 ..Y	 t	 7	 .ff	 1!	 Ix , ^	 y	 y a 	 s4rf	 x	 r	 ,	 r	 s ^
+•tA^^	 I A+,16,	 1	 11	 >	 I	 r ,	 ,},
ri4 114 i. i-1.	 t•	 f	 z	 ..3	 •rr	 .	 _	 ♦ 	 t'• a	 n	 ,-7	 •	 ,t	 tea 11•	 f•f;	 a±	 r14^i	 •	 n	 r•.•a	 :..	 aft	 xi	 H	 ,A	 A	 7r'r	 rpHi,f	 `^	 .,.	 •.•	 ..	 V	 ••.	 h	 ,p,r	 31N ti	 =1ra	 V. > 	 /rri g `I31 .,	 }11'r ..	 +	 frA• •	 ♦• 	 - ^=rte	 a..r ♦ rr p n nri J:	 D^,'a•'•	 M1}• •f 11	 ♦ i.
Reference	 ' -'	 ' pr„Na.,Sht	
r-	 !
,^N:i.a,.•.1_,. Figure 2.	 - The LARS	 Image -	 ,•• Dtlrr • r +ra•?	 ^:	 Y
IJt it !	 }	 •	 •	 TN	 TT	 --	 It1iNt	 1	 1	 1 ii ,	 ..	 f	 I tf x	 ^11iCa.	 I	 +	 •	 ♦ 	 _	 "t	 ..	 y f	 rlt h	 }
. Ir'J +;	 r	
r ♦  
  ,	 ..	 .	 ..	
1	 t	 r	 .•r
•i xil•n	 #	 .	 ,	 1	 . i	 .r.	 .T hs.	 w	 >	 bTl.a-rr	 ^h-1.'t zrfy^ f rr	 .	 tl^	 '!	 ..	 ,l r t	 a	 . Tr	 1	 4+;t1.1
1!4 tS	 t	 r	 pri!
	 71}tT/	 t	
o
"II'r	^	 • 111	 Rr	 .	 .	 ..	 •	. 	 v	 ...•	 •	 _, 	 ,}	 -i ♦•
... 
	 .C^7	 "+^	 Y3	 tax	 .err- ....
	
•	 h..
rr	 .	 lit •r	 t
` •_
,,,	 •	
'..	 ,tht tt+.4	 rrf	 f	
;	
•
•,.^..
^	 .
.?	 •	 1.//^	 .^.	
•	
..	
^	 ,^:r,.•.	 .,	 r	 ^..r  ....2: 
3,
t^ F
•	 -	 ,	 .	 .	 .	 ,	 •1	 ,	 r•er	 -	 1	
..	 +	 of	
'.	
.
s1 1•B t•I'
	 •
+•	 ♦ Y	 ♦11 r1Y 11 	 r•
•	 a	 +1	 -	 !	 .t 	 :A:,	 II	 r•	 t.	 {♦ r
"11Ir , 	 a,	 v	 •	 r	 1	 Y	 •	 •	 Illri	 •.a
'I 	 !Y	 1 a ♦ 	 i	 "♦ 	 • 11 .R'
	 ♦ 	 ♦ R 1	 1	 • r	 ♦ 	 ,	 •	 1	 t	 ,	 •	 v	 .	  	 Y r 1 .	 f
e\+^.^^j i'i DLr1	 :	 ,•.11	 r1a•f 1f f	 t	 ••
n'r t11
	
i
i	 !!y	 .	 a	 r	 •1	 .	 r	 r+!-.a	 • I y	 aIf	 ^i	 f	 y1
r f ri {^	 Q	 11	 .	 i	 *	 :1	 i	 •t l ♦ 	 1	 _r	 i[^^}^	 rr	 ♦ R ♦ 	 „rit.• , ^a tf	
^f	 1t/• ♦1
R f^^	 ..•	 rl	 .l	 l	 1	 .♦ ^	 RfY	 •^bIRI I 1^^'1	 14 ^•-I•	 K^1	 R	 #r7 ++ry1
	 •a	 rr..
'. `'
t/	 •♦ r.	 .	 rL	 -4	 "!	 +	 r•	 t	 ♦ r 	 Q./w• fJ•t^	 11 1	 1 1	
I. 1 f3 . 1	 ° 1	 •	 ♦ i o 	 f	 .♦ 	 ♦ 	 1	 •	 •	 . r r	 ♦ 	 •	 tl'1 t• 	 Y	 !	 3LtP	 ^ ^• r••	 E	 f	 1:	 •	 - r	 4: 0...	 •f rlIuYS	 :.r	 :r	 •rar	 a1.f	 At4	 c,r/ 1J} { •	 ±./ l f •• H«	 g 1 1	 t	 ♦• 	 t	
a m
•r.	 .,R
r	
I f r	 i!	 R	 r	 1	 m k!	 •	 R R l 3/ i+ 	 1	 f 1• T f	 A	
.
*
, ^R
i • i N l	 { I I Y	
r
,	
to
•	 ..	 •	 •+	 1.•	 . i	 t 1 ♦ 	i	 ^^	 . I^ 1 R 1 1 1 1 r	 f f^^ eF a Y• i f 	 y1 +♦• '	 1	 s:J1f •• 	i1
r	 r+♦ 	 le	 1	 rt•Ir	 rr•„i«	 ±♦1..
: f w•r fMNM'H«Ma;3	 Rt	 ♦ r	 Y.	 .'/l
x3.♦• 	 t•1 I ♦ re	 •1	 1♦.1.1 	 n	 r	 n	 If	 .	 ^	 ♦ 	 • -LI	 ♦, ♦1 r/1 i k «i	 •r.i
,+ 1•S 	 .'1^V	 !	 •d.N•	 1••e/e	 r	 . •	 r•tr•	 a1 . 	's>+rr•91	 !	 •	 •..	 .	 _	 rr+	 •"ra.	 f ♦ i	 .Y	 •	 +•
t• • e• r 	 J[ . . [11 .1.r.2r	 r	 •I•r	 lt • •rt• .	 •	 r	 ♦• 	 •	 ••	 ..r .,	 .r>	 y	 aI1«N	 )•'•.«S	 :^"	 v/f+'• 1	 71 x`$f	 X1141	
;r.	 r$..
^/ V •JrN'J	 Ifs R1{r•r " 7,
	
Ut• rt la arr'f	 rr•rf»aLYYrt	 r••	 ri:affJ•M/r r1	 a	 ♦ i	 r,..
	
I•Irf./r• 1	 R..s•-.I.1•.	 ,.	 Mfr11 ♦ 	 N ♦
a	
If1••I f ♦ f	 1 .3	 a0OAArtR9
	
♦f
^4`
 t N 	 r i} m fa U C!! r e t ♦ 	 ♦ ^	 ♦ 	 • i f ♦+• r•r I• r,	 ,..•!♦ 	 r e	 I	 •	 7	 •n	 : r :. ^• «:2 • r 1 r 1• ♦ ^ s	 i	 x• Y« r}} 7	 1	 I Y 1.
• r t97	 -.t :) 11 1t•r +	 '	 ♦ 3 	 x	 ^	 ..	 • f ♦ ♦ 	 - ..	 • • s i a r	 • q	 r 	
a
wf
^s p a	 i"4. h . 	 . 	 .
• 
I•
•1 • }M: r t1J 1 	8:7 +•r i<: •X!•+,SV ♦ N;t Y'T	 • .	 1: tr,:Sf	 ♦ I••trwf	 +J.V Ix6F	 6f i r ♦+ t•IDmrrr itN	 )rr4+	 •,	 ♦ f}	 fl.f+»r.....	 •/♦♦♦♦ 'a•t1r	 t• i f z« A x ES	 Ai	 mf faf • ♦•.. faA•	 }ateJ, •tr /{ 1' . fnr idt	 ♦• 	 1r•f »• ♦ tr'•f:",	 ♦•• ra	 N	 •Ir	 -'+t ♦Nr	 •r	 r	 ♦ f• •1. •.r	 Ir••%it4•:f. C a 4Ria'iS A S	 n mmRa	 •1..... .a.+a?/rl • .1 «N•'•4	 •{	 ,r	 -..,	 .r'	 f• •.1	 .,I	 ..rr• ♦ 	 ♦+ 	 .1	 Mr	 ••Ri 11	 -	 ♦ N•r•,.	 f ♦♦ 	 +	 •f ♦♦ t 	•••:.7f rf Xxxx	 mx ATYRi)i 4, J n h n. w d• ♦♦ 	 » ♦ 	 +,: r	 ,. r •	 r«. a r ♦ 	 r•/	 -, " r r •	 r 3•	 r•	 r 1 ..	 r Y f f•	 rrr+	 rA	 i r 1 f t•• tr'.14=0 	 R • 	R	 T i• Y t r S•. t	 y •.-.	 ..rr . «:jtJ s. y g LE N, 	 rs1	 '.1	 IrA	 .Cau trta•	 •w	 •	 ♦ '	 •..+tJ4rN	 •.	 r• .J •rYr	 n'vA3J•••	 i••aS3xxFmm	 YLxti	 4iY, i 	x)^ 4Mntfd tlN..	 '91!••. +••.«wn+, »	 .♦ r	 r••rai ♦.r...r	 /r.•3 ♦ 	 e11 ♦ f	 .	 i••rl11J:a	 ,}	 ., r:3«a•IAa ND :x3	 tixii	 xLaR	 a7a$+
"
)r 'EI r«w R•RJ	 Ft	 N'	 Jrf
	 +,	 i ..• e•Ir	 I!	 , •1♦ -	 i•	 - Ia ft'1x	 r	 0	 ♦ t	 •w	 ♦rf	 +	 1	 •wf ♦♦ YiRi Fr•	 «txxasl	 ttxxa	 :a6	 itrl Y'lq:T d t)	 .	 "'	 t	 trNi	 ♦ f 31ry v	 «	 rr•tf	 • f ♦ ♦ 	 w'.r•	 •Ira:+	 JJi	 ••	 Ir•fax FSS	 «Ci'"«x	 ax	 x••	 •f	 C[1 S2-eH	 MN	 W.1	 a	 11}•+•+/• r7 	... •I11Irf	 I/YIiJ ♦ 	 ♦• R	 r	 •	 J«	 L .. • 	 fr ♦• ISapt1 ♦•♦• k Mx n 	 xm	 xxt3xx	 I+	 t.Ta
rf( tr r•'J0/•«M.I•,i 	 NJ+TI	 ♦••.•• I.Ite r+1.•	 r. ♦ "CIf•r... ♦ ' 	 er•'•r••',	 ..n.a.I..• ♦••• t+r El/Itf;	 xa• now xaixA•61t ♦♦ iai43
° 1J G `• 0 ^1 q f+• f •brrt	 .	 1.1 • • 1.1 irr +1 `r•	 r•f • f • t. • ♦ a	 •	 ,p• ♦ rf1*•rflir	 .r•n•rr r«	 •!..	 •rrr ♦ f•.	 fs ♦ «r •xLxm/ARx+mai.}YalTa 1 	 y, #e '.
"1{ ♦•.1 ff q 	Tla•r1	 •r	 ^	 'aNrrfS	 x. ♦ w	 It •1«r	 lrl,.•	 -1.	 IN° ♦ 	 fIr	 •	 tLTJ	 tz4a44i3:pr^ri 1.It+x••xxi•t ♦ a• ♦1 =1( t..sr	 ••.e	 ru•'r	 .	 ••n	 •s r'!
	
wrai
	
•0.ra li	 r	 V.A.0	 a^D , "4A	 •r •rrmmrx R/4Rx ir•^,ptr„
' 1'1r is •.•1•rt+i R+aa ♦ 	 •!t•. t-7 •rr ♦14 	 ••	 a:	 «fr/1 • Ja ♦ i • t •.•rr a LE at:	 •L.« ♦• 	 xt 9.••••.+r•+r•fa r•..I.	 aJS,r"N'r'7r•	 rf'..51.1	 r +il•	 ,$.r .r•.ax Aa Ai 1 	-N'. xxxlr++	 ♦ rr11 ♦ aaLYtYw1 h / ♦ t r d f E	 1••	 1•	 a. ♦ . 3	 x	 L- y	 • r • ...rrr	 t • 1•.	 I	 r	 ,• to	 n • i	 8 , r i• I,•	 ••♦ «! ♦ r f t ♦ i 1&. • r NE A I S 3+ m i m S a 3 • r ♦• 1 f i. Y	 q1/ +WeNN•JH	 •..	 1t-'A.r • 	 	 «« ++t •'r	 ♦♦• 	 JJ	 !♦ 	 «"iN•f . r t: 3«	 •♦. 	 r•	 .	 ..•	 ♦ h++	 •Rrtl:J 3Jnr ♦ 1 ♦ . •xmCxi 4X413..1• ♦ f.1n. ti+	 WlNn ♦.^ .ar.	 X+7 a.`1 .»+r	 .1.	 w: y+l.	 q..r.7	 Te • f ♦ r ft	 .	 ..	 uo}++e,.^+'/ ♦!.. 	 .♦. t7't . Lt N r d q Da	 S1 p x Sax 9 • YIIYf.+	 ♦ ot
YI +rtl bak*+ ♦3•♦ 	 •3 t:r • 	 ♦ R ♦♦. • +!	 r1a	 •fr11 	 r..	 Y,•1+1 rIY • 	 •.'YJ	 •n •• ♦ 	 il)J4f	 ^,'t «JHnW	 •• •}4 Lmmsl:i:a l Saa•1•a6:.It	 ' +4 a a1 ♦ ln ♦.• r. 1	 •IAf ♦ l:'r r il	 » 11,...r	 ,:n!	 1. i.+' r	 +•1 W ama+	 w ♦ «a4j4j" frNrtV.•12. •mf i	 .Er ♦ ar, e.	 ;14J lr	 w	 •x.	 1	 S
41 r• ♦+3: qt.. ♦.•1 «a.Gf^rl	 .-M	 •x^+ r 2`. «In 	 3 +:«•.}/	 t «..«.	 f.	 ♦..+ r.r	 +t	 •40 %c aa ♦ ^tna gg pqv 3 , 1 • 	 t ti, nt :,ms lXX x a t^ 	 yN i G"<•Vq.{r.+•3L'r t. 	 t1 ♦1. «..X41/1f f	 .	 .r+'04 • i+ • 	rl •+r xa	 ♦ r11n 4 + '	 °	 Z a ♦. 	 fit l lf •r ♦ ,.xxx g r ♦ +^}(i DibD Dr s 	•.f'Ir/«mf•	 :.	 -.,	 .	 .4J 0. f r ♦ TNl•J • L'.ti	 a	 ..t	 j -,.q« ♦ 	 _I +1+	 r	 •	 t	 ;	 f r 	+.	 1•	 t1l,1 	 .....	 ,r	 J. ♦ 	 f	 +•t-13111:-tr)2+.I
	
a. •rs a xa /.1 it•	 r1XS...1-,
.:NN 4/♦♦•.• NH	 ♦: r .Y . i41a !1 . 33 a 	 e fi •'2,	 r 2 • a. • a . •... r'r rr	 r•,3•+t."J-1	 tlnN)4.	 '11.. ♦•r r'.f	 ..•Ir•f i ♦ •	 •f•GD+1 .3•1x6	 YJxsxxL	 11.	 ,.^	 CaN L, [3♦ "M.!,} + 1f	 '««	 .1r••• ♦•.•. r •+	 13	 .+	 a+f+f-.	 r,N	 ♦ rf	 .*	 f.••r	 I ♦ f	 ♦ « ♦♦♦ 	 /t+ ♦+ f ♦ wq}•D9R/!a	 3wS	 3II5P .. a	 -4	 ` +•h •a1 ♦1♦ Rt	 tj	 '. ».	 r«»	 JS++f •+•t	 1	 •♦ 	 •	 M	 rS	 ♦ 	 it ♦• I	 •/fE	 .	 E	 N•1r	 n . +/♦ f.S	 1.3.11 i3 ♦ D « S^	 3	 m3EA	 xL iLY r,	 tr'
N/ °♦1 '} ♦ putt	 q . 'a.t	 .. -r	 ,,.n ♦• ffi	 rrr	 • n 	 - ♦ 	 .•.r r.• Nw yJ« :3W	 2	 1	 +	 t . 	 LYSEa	 ♦14 x4	 x«xl.f ♦+• fl • y•sx	 A	 s3asax3&	 A	 >:
r•Yi uq•a l utl lJ»C. ItI +)CMJtr•E	 +.«	 . •1f	 rr	 .{rr	 f/f•	 yt:r r• ♦ NN'W , 	3•	 1	 Jr IJ	 A	 •14 «..r	 _14	 L	 «	 ♦♦ 	 .•.^.. p.... a x .•. sx 3a.	 4
Nu K	 •'r +r f• yT/ q	t7	 3'	 .J+.	 °ic ..eS •. •Me	 •	 w««»,.	 .	 wArrE'4i 1 •	 z	 :3x44	 43.. 1.x1	 •11	 4.z­ _♦ 	 f^	 •	 1••	 .qit	 7:.']	 .a.	 a..	 :. 	 :.
^4 tf ♦ fIN •y !1+re•• 	„t»rw•w •••r.na_ • . 	 •a	 t•,.w.	 r,	 ^.:;{.	 •	 f	 1d:► •)•itl L1+T g S r 1 '4.31	 L
S1 tx'.x	 •♦ H{,	 v	 .i	 •'CXyr1 i'	 R	 :fa	 0-1­ " J...1N	 .'	 '	 r	 I.r ♦ 	 ♦ 	 .:dC ♦ s ♦1♦ 	 I g d •+ r	 SD ♦ i•t ltig •+f F1
'.•	 +all ttrgglrt'a4t3 Er+'' « 	.••^n K •urJa	 .. r.N	 I	 •7;}'.	 nr	 r:•r lrr ♦ r+.•r♦31,7,3 r: qH 4 . 1)v+ • et'id p@•/D3r
S.E ••+•fGb tiLG• 	 R,. . •,	 J:F67. , 	r•G •J+ r•N.1rrN•r 7.:7^	 er••rx ♦ •v Wri r.r .J. 4.	 i•1 r«~	 ..i •..i .Krfr4	 !fa•s1•• ♦ yg(p IJ	 j1 D^•x3.7•.•..3•:L	 !"
,+^11 t1 gN r,Ni'L./iq"^•,J•.•	 '7•y f 	 a	 f	 r	 .. :.r	 rif l• •t ♦ v ♦ •r 	 t.X«lnnnei	 -+t	 ^GM•Itr	 a.•I):.11 ♦+ "a.+.p*1 •«2 txTiONO'1	 .♦♦1631 R11.++N us 	 0.
1+') tl	 ;44	 E	 ♦rll	 ..r 	 t ••» « ..2	 C^» a1Y.".1•••+ =s• 	 •.	 r ♦ l a p t^tJF1	 r-+r	 yt «.r	 r•r	 ••.r•• ♦♦•? far3f•.Di3t3 ^1gffl1l++•.yF}0S^••./) h rNJ	 lH;l
	
G	 t!+	 .2. Jr	 fta 3 . r'. (F':71	 1•	 .I!	 _..f wH	 YG dn x-t	 'iy	 `t-'	 1	 :t•	 •+w4 pt » 1 • -) ♦1 fi• : .♦ 1Ng f7 t^0	 +f D'did ♦ •.af•
7.♦ 	 xai	 -+•	 7'J'tJ,VJt	 rla . t f1• r^ «kr	 .;• E 	 1 .j • .13r••nr. :Iq TA E'y •1♦♦ H1P •t!iR 3 3s D ) • • f ••••.•G.^/ :♦1.11 +.{(aWG.7	 :i ♦ 	 ^.. , Y ♦ t	 ♦ 	 ,«'4r	 . L
fin • b1l: pda	 ,	 „4«	 ..	 •r•afa •G	 1 .	 ••N• ».. +•t::•/^:t .•	 .. v : « • nH+$	 •. J' • 	 . ♦ f A ♦ 	 •N	 NrI r 1 • .:i	 +. 1 113 ^i xa1 •jaL5D1 t,	 441.
.
n• • r•ld gg q tll
^ d ..4 •,• Cd it	 ',.Yi	 3r ♦ 	 Ns1E r tl244	 •7..f«	 -t 1N,IJr7.7C7.7 	 .1r•/!.	 N./. • 	 	 :♦•i ♦♦. 	 !)i	 4191 rJgHH•ti$+ •1• I.Ix+ x • +^'y ♦ 	 ;'+•._err	 ,a	 fir•'	 P
hI er,rl ♦• rC	 r3J.	 of	 c	 » I le a	 r•	 1,	 .+rrr	 •+N-,«,«.+	 !a	 •.	 ..t 1f ♦+ft ♦• y	 nr•..f.i r•t3tx.3+++r+ m•...azxl:ax
`^h! r.l ♦ 	 Y `S^	 7	 • r	 r	 sN r•	 a++...	 ♦ 	 r wpn	 •a	 r« ♦ «	 ,«1/1nnr+.. •: 0 9171.+ 11 1...3•Sa3xS3mx3•h/ 3r•. ♦ +dY.t 279r+,E	 Ja} ♦ rxr	 .y; ,.+i	 .:	 r ♦+1.+ 	 N•S.IN7	 a« •;,.rL	 .J	 •.	 +143. A1•	 " p•t • G; r ♦ 	 ♦ f ♦•♦ lx«1 1!X ♦• Srof 1.•	 xRRfes.	 x	 1
.	 •e, •N,/r,/:s+rffr•I.p	 Rx	 .f11x•za«N?
i).+ •. +•'•	 Nti«+t4G •x	 ••• ri 	 1 • f ♦:.tJ«t •ihlt3rRrlp"
	
'.r~fr:1: ♦ 	 ♦♦ r+l+•r...
1	 dJ	 -+ ♦•• 	 .s rtr	 »r1 1 9 +.N	 .:1.r	 d	 r1 • 	y+Aro•1f
...	 a,	 n ♦. 	 .	 7,t	 +ii.r'r	 .:.Ir	 »	 ..	 •;♦•• e ♦♦ lfR,2ELp9114t1+tIsZ9Aa;w	 c$	 +	 x`	 Yt, :.. • .E a r r f tj N }1 a • • 	 r • ♦ 3 ♦ / , '.. •	 i ,	 N r, 1 1	 J '• •	 r ♦I . e	 : r w y	 1 ,	 'ESN • i7 / . a 	 I r	 ♦ r + + S 1 « Lt q / • • • • m 1 f 31 x 3 ♦ _ u	 ,v •.f • h •1 H ♦♦: x ♦ 	 ^..	 -	 °:.• •rt1a	 P4	 JJ	 .ImN.r...p	 i	 51.	 •1 •!t'.	 .I.i•	 •t .'«J	 4•N:+	 111.••♦+} agd TD3•S331xCxtt^i7 i.... . f_ ♦ 	 J	 +	 .I	 zs	 .+ -	 ,	 Fraa	 •	 r •• • 	 + r•	 r.3«Jnd	 r •).	 « t5N.ln •,• q•+3	 ntzxs+.r:.h« +«f T.•• ♦•♦♦ f	 +rf:.:	 •2	 =♦ f,. r':V !/	 !J'J	 •7.+	 rA r••t.t•Jnr.•f+a•• ♦ r	 •7	 +	 +r•r••#'3 twrU.)•.••I.x ♦ aP4"••.+ ♦•• x.tf 5l++/tr
Ny xx^1	 ^q.ii ♦. D••,':GS::X: ♦ rw	 •. •♦ 	 'SJ ,L	 ^i	 .. +1 •nnn.x	 .,	 a.	 4r•	 r.•1^y	 'G.>nN ♦++ l)dd^1TDD+. ♦♦ t 1+. • .3 3 1«	 1't/
♦3 	 x3^ ♦+,x3••a	 ••	 a«	 .•,	 .+ ..	 •.	 t'4 «Wn^!	 ,•11	 1 rr ♦ 	 • + • ♦ • ♦♦ r	 it,3•r•.3.1HNhyN).:a1••N..+6+r>'F..
r^_	 3.'.• ♦ 	 "+.•.•••^Ci af1 :..•♦ r ♦ 	 :tX••H	 •7U-	 Srl•t.	 3+♦♦• Sar	 ^J')a ♦♦ r.Df }.ad ••a13••+i t++..9r
71 •	 z	 IIr
cf 
on..g 3G:
	
l,.	 t•• r •s,da	 ••	 •d•.YH	 •• ' •1 	 B	 .+hNa•:	 .	 r	 r••+ a. r • 	 /tr•.	 o.3rrf f a 7bir rriitz^p5111• nr 7i t oo •+	 L• at•••	 r•ft	 sr,+.:?.r. •♦ 	 H•	 /lt•	 •	 !r	 +	 .••J r• dr+	 CI	 +	 i1x^.	 r	 JJ'77i+ ♦ H.f.+N•td.•+X• ••N.CfD-!'I Zr :Ilf.	 +.:5♦ r •	 33 •..	 3D«1•+ •	 ♦ r 2r r . ♦, w•	 'JrrU:1 11	 )'.1	 tfvY	 +:..•3...«	 •	 +«•}q ♦ ••+hl p w•+y 17f SE,1)t3fit =.
3 •, ^.x:.:	 -+.	 ..	 « ♦+•1 a':,:t'r r•r r.	 it•r	 !t r,	 •f n »•, ♦ 	 rr•1•.	 rf«. ♦/ S1: r••H1•«nNMD 3L1a D^8 	 •• f 111.+. A«•••
♦ «:.	 •.Z-+.
	
t	 •	 •..Al	 . ,	 .;...	 1	 f	 t	 ,.♦ 	 r3Si	 :!	 r	 11.1♦ 	 11r+ ♦• " 7aJa+ry. r ♦3• xj1H•rgf{+.1 DD+ •H t1R
1 /
fS•Ii•• ♦ 	 3a.•	 S	 f	 !-	 C	 1•r »N1... t.i•	 ttf	 +}+♦ r ♦•1 	 •/♦ r	 i1.f	 H	 .3,J •.4910 t • +•d3 H}+p )m+Y)11e 1. rr	 !
7w ru	 z=r	 .r•_	 .+t-+•	 •1+	 t+111 •r, tJ	 ♦ r•f rf	 x.	 r	 +	 R2.♦1 	 r	 +ti •N
.tn • •,{33.91 Dfi+.t L S •xx•+1RRSr
I l] Gd f..1 ♦ 	 •••w ♦ a	 «'rraS_•1 W._. ♦ 	 «	 ♦ rrr ♦1./ r +	r..	 '•f a.	 ♦ 	 rTr ♦ 	 '. ♦ 	 r	 r•r_f1J+f	 1•y	 N+4.311+	 •rr1«1+x131D 5f Ii 7•)",•.
it/ ♦♦ r.f	 •	 r7	 Irt•r•tt	 «x:	 -Y 2.	 r/ ♦ 	 :•	 ,t+N	 •.:	 w	 rft	 :	 7	 /f fai	 :•Sr.iN r`3 L++ ♦ t 311••.1 txflr+.tE+iTA
' N1, ,...♦+ 	 1♦ 	 .♦ 	 •	 :i•	 xr ^y,a r	 q	 t	 r	 a	 +	 d« . +•	 1+awnyN p•3 p1+	 e/ aof.+i _00"a•+•rs
^+w/rfi
	 .	 ♦ 	 s•	 L ''eq	 ♦! 	 .	 a	 ♦..^	 1. 	 «	 rf.l.11+„Dp+W>•	 _tf . •rr+ldHNd •	?
^A9 i.•'3 N	 3!	 ':.+
-	
,.	 a	 i	 .Ir .l	 t	 t E	 1	 •r♦ 	 .-. t x «I3.«•1.D ► 1 Y+taf	 a.1 .'	 +gA•CEdtl+lb?1
.	 r♦ 	 «z=•.•	 •T	 .	 • ,•	 1	 1	 0	 • a	 r	 +	 r	 f•	 •. G79 t44 f3•r. ♦ }+ 	 •ADb.'Y•h ♦1	 4 ♦ '..
C • •	 «f •.	 rt •. .f	 '.E	 x	 = • s	 + }.-	 1f+H.•)41f Dpf 	}:	 ji{•+	 «.	 «3	 i	 1:	 •Yr	 +!	 :r	 .	 1i	 ,al	 "Y •l.t L r dNd • Ct .. ,d tH
! af1 y1N S ♦+ 	 t	 S r•41	 .	 1f•	 •r	 1	 r	 .r^i	 ..x1 qd•r S^D+ f + r 	[I ,;7 r.r+f •..•	 it	 - ♦ 	 r.	 x Fif•r	 •	 1	 ♦. 	 dr•	 r	 r	 •,•r.	 '1J^.iga'a trgt + 	 •ir+	 +	 ^+5	 ^r•••	 -
,I
rrw 	 1r	 ly••	
iJ•r, ♦ 	
'r•
	
r-.!.!	 rir	 =	 p	 .:rd h rldri Piti	 11 . 1..9♦ 	 ♦. r 'r	 {i(W.aS	 •#	 •T^•1	 S D
1	 ♦ I+.t'	 +wii	 rl	 t
.a
1+.♦ 	 .1 tll	 t1•	 •	 1 ..	 .r.x	 ! 1 -,)rdw	 _ a /♦ f •.). ♦ f1•..
- ri
^1, t' ♦ r	 ^•	 s	 a+,	
• •	
a.	
,	
♦ CI	 __.•fD ♦) DDf DDDJ ••;, - 	i..1	 r	 4f	 •a+	 r1•	 er	 ixUy i
<! t•	 }	 =	 . .»	 r	 ...r •	.•	 •I•	 a	 r	 ..	 r	 !+	 .rt rrN	 2.7 .. .. r. ♦. $3;#	 +f+.4!'.
.N/ ^I.«•••3	 .•'..	 _ -ar	 .	 •rr	 f-	 1..	 ,.	 1♦ 	 rail	 .riJ• ♦ d	 _ri..t	 x1 airf 1i / •,}y ♦ :♦ 	 ! • it r 	G'	 a .+•Are^n..J.	 _	 __iy•	 •	 •..	 •	 ,.	 _•...	 »rJENg+1r,•••y	 D	 aya
♦
• 	 »«•«^• ♦ 	 .G «,. .	 •2: •+.	 «,a 'it•	 ti. r3i	 tI	 ♦++ 	 ..	 •♦ a	 .tt t:: T.23 f+x1	 tnr-yHr7 T}. ♦• t ♦1 t +♦ •SS_•	 f•1 {f a r•r_...•r i1 ♦ 	 1.':	 ++I.t^• ♦+. ....	 Yr	 _..	 ..♦ 	 i+•+r	 •Ia	 /++-.^	 4l i.N n•. y ♦4 t•x+r.+ +xt.1•f+:C}r Jr
1 J.-.+3.7 HW .. T }t • 	 lza+f.. r..	 ..	 .a;-	 ,^.
„2f ♦ r'f •_2:. ra	 f ♦..;
+.♦ r=1•_s ♦ 	 .•	 r	 ..	 •1•	 rrf ♦ r p
a	
r}y 01.1/r
+	 t.s	 •	 .	 •r+!•	 r.•f 	 'r!	 :♦+ a),.	 0 .	 . 113•• )Dt y4•.,.r•1I
'/+
=. :
rf	 ♦•_.• L ♦ f+	 r,
;
•a3. •r.	 :C+..•x111.3 «: ♦ G, *=	 .rr ..	 .r.	 .	 .	 !r	 r.=t	 ....,	 n«	 •r.	 3331	 .^ •a +	 ::t ♦>3♦ xdp^Grl-
(a' ♦ rrr,• l•N •••nI•• /	 xrr• ♦• 	 •r7 q } t+In • •a • , •T7j •. I.1 • ^	 .1 , ♦.3 x 1 ♦ a11f	 a	 ♦ ^YWD♦ 	 I	 •if•	 +	 ^JS•DI •4..71 ♦•rt .a, ♦ Da•r,l,,' 4}I•_	 w_..i	 ..r1: h .•	 'I »•	 ♦ri	 •r	 _1•	 ar+f..1°•1•xr+•/`,DI)	 90 1" 	 •i9 t	 SC	 r(i r ♦,3 	 x,	 ,	 rf 1	 ,	 Ir	 f	 r	 )ft) ♦ IYM ♦. 	 • y 	 4..L 0. 1r••..1 1 . 1t /	 ♦. a3	 s•	 ♦ 	 rr.r+	 !	 le : 	3•-	 _	 ,'•.	 r-.t	 ••.	 ..	 +f ♦ 	 ♦. 	 J•DNG7	 'R	 DT3 YDJ((:
J a+	 t.	 -•.f
	
♦ 	 :♦ 	 .+
_x• 7	
•rl	 r ♦ 	 ..	 i	 T:	 I•	 «Jt • rNN rp¢... «d •1 	 z	 _.+D+D	 {'•fJ	 +i^rt
^•M }.1	 -	 •	 1♦ I	 + Cf	 .	 fr_	 it	 w`	 1	 J9	 d	 ..} .rdf	 t	 nl	 I « 7 .	 t'♦ 	 t•«	 -.	 r	 !Y ♦ 1	 •1.	 11	 •t..	 .	 -.,3	 v	 -	 t	 7C: .• 	13.	 II	 NA}Gn • 	1.r	 m+...t36	 •♦ 	 }rt••} }/,rJ .\_	 «	 •.	 ♦ 	 !	 •	 • •	 t!	 -	 N.	 ,	 ?	 «J	 +	 e	 9:'Dd J 	 •!•	 1t1	 • .=	 9x•1 ry.a	 , li xf	 !a ,	 r / .+ IT 	 /•'	 .	 ♦__•4 t
.	
w11	 ...:
•r	
.+.♦ 	 111.	 t	 rrf«,•agi.•t•31!	 .xsz..	 .q•,a.,._x
	 :•r.	 ,•
.. 1,( e•1•^	 ♦ 	 _	 i1.aw	 •1•.+. •	 Yt. •.	 ..	 +	 r	 •.,ct	 •	 •	 ..	 •.	 r	 +	 rr++.7!}x31 rtS1N« d •♦3••1♦ f ♦ 	 _335.3	 .. ri,
•x3	 1 .	 r.	 +,	 ♦ 	 ..r•a.	 a.	 w	 rr	 3J•	 ••Y - fr•	 •.♦. 	 33•!}	 •TS
.	
• .1 •
}	 •. lii	 1 , r l i_ 3} r+• I•	 o f l. r«	 + t• " p r f i	 ♦ 1 1 a_ f•	 •Y'-_ ♦ 	 1 +	 ....	 -....	 ..	 ..a	 =w a..1	 t	 •..	 .r r.	 •	 _J	 U	 2♦ 	 L	 ft	 ^•.}t ♦ 	 r.a
+ 
	 Figure •..:_3. - The Registered JSC Image	 J	 ti D11
r. _ i	 •	 n)	 ..	 7	 s•1	 tf °rnn ♦+>. D4D	 ^.
••r	 }.	 ..	 +	
+	
rN	 r ♦ r ♦ r	 •1N.1•D.fw,3'(,r' +: µ`..	 ♦}•^a	 !.	 .. •	 ,	 .D	 7d2+.	 ••	 .	 .	 ..	 .	 .	 +	 ♦3477 	 ♦ r..7r rowt7
	
•.
^.	 ^ ,:•, O..t	 t	 • •	 e, •	 ..	 w:	 •,.	 ..	 r,	 ,	 4;•if t.	 tl•°a;...	
.	 :
..r	 r., H•t.	 i:•	 fr ^	 .,.	 Y	 1,1	 -	 •ar	 •	 ♦ 	 i	 ♦• 'D•Nn•1
t. ,..ry.2*•	 ..r.
•'	 `	
.•.,	 ,	 ....	 ,.,aui	 A	 ^	 •)gyar,t'
'. , 11«t.	 t • r	 .	 r	 ,t..•+	 _.-••r •.	 ,+.	 .	 .	 ..	 ..	 1	 -dr	 r	 .fl	 ..x•	 rirrc«':.r
^.I ar	 .	 ..	 . +	 r	 .	 .. 	 5,.1	 •	 ^	 tD	 ♦1 tie
POOR QUALITY
t, 	 It , I	 q. -I 	 I Ib l, U
n r t	 4* V* 11 0*X143,01%
Lt
941;	 xrva 4
	
a
14	 A lU v 0 t #:11 0	 It 's" 
I-	 ,•a	 : 0•01.ow,	
o - 
t1s. V.	 0h	
t
o
.-111 01400♦ '.	 -4 4a;0 #01 1 11 1101
to .1
gazz	 1211110 #. k;to
	 NSIX+NX	 So'
'91 	A'", -4 moo	 o 042oxxototy *	 4...	 s
It 	 9 0on 4
	
I$*
41 It 	,
22
•&OAK
T	 5111 o* 	1.
t.	 r	 x "W;	 a 0
Z 3 +
it
I It 	+	 bn	 v:
42
0': : + 	:0
;0, 02'13	 Q.- . . I . . I .	 .4	 On, I, I ll	 t ♦ a	 a .	 as	 3^. .	 t 
11	 ^^-j	 11 19 MA1711	 If	 xx:x6 C-♦ 	 t . — . - .", wli^.
.
fr T
^Zr g,
zt.	 *1;
I	 "11,37srW.	 0 tr	 0.	 f I	 2A a	 A4.
Ao+zat.btx	 + •!
cz;	 . 1.
Ott t 1. ; 017 11 4 b a
777'ja A	 3.30tIv.".	 Is	 •6 to 
t 
q q J -J" J^
 -
-=Mv It?	 I 7ilv I 37t .
7 4,	 xz*,,x=zx,z%
+.04
M 6 Ov.--J otl-
7o r
71
a m
7 + a	 w	 ilr	 ai v4p
..Zzz.
rz-4 OM
.4.4rj. WOMP t
t-s
I Z+	 qvtv - t—IV	 ^I^Zw
s1 t—74.. j	 H - .j I	 v	 I d o p 911 D 9;
1	
0'0 , • 117:., 7
N 0	 a!^ Jj• stt tv; t,-
7—
a.
I..
1101	 An
. .	 .	 . . .
	 . . .	 . . .
-n.4. 0	 b j,	 z p 0 S aPv-j 	 'I tIll,
'.1	 7
11 -k	 M11-2	 • +	 i. vidu
1 1
d	 H-s0 2	-	
-	 '+ V"" r> ,	 Da y Hn 1.
xr.	 cj t. ,
+
t
17 .	 . . . . . . .
	
v
04 V
It	 z
••
rr.	 «i.	 ♦
	 r1.
	 ^	 r	 .nw S,	 • . « !!tid y 	" • >tr0 ttl^w'.t	 3	 yr:: • z
It -4
Figure 4•	 The Registered MDP Image
14
^1
+^
r•
r	 ♦•:. 	 R	 ',	 +
f
.:	 ••±r.
 ^ l:rl 	 '•	 tai+ ^••^^^ y l rlr
"^^,•'
<	 •	
ORIGIN
t	 n	 ♦ 	 r 1 1	 t » ♦ •	 • ,	 •	 s r ,	 ,	 r	 , i	 i w	 •	 •	 r	 f i	 i « :	 • I	 • •	 {	 -
•	 z.	 •	
r A ' R•.r 4HN••	 .	
}
I	 •	 -	 •	 ,	 «.	 {'	 11	 1	 W•11	 .s1I
	
i•i••+<•
t	 - N	 I t V	 .	 • +	 r	 .	 ..	 ;	 ,	 .. ,	 ,n +	 . N • ♦ " .I • f l	 • 3	 r # ♦ I f l
	 ttt i t•.	 .!9+	 ••	 ,+♦• 	 : •	 ..	 ...	 •	 arw	 *ri,iN	 +Lt'r rY'" 	fl\A,	 1	 •
•1Yr •A r
♦♦j. rr•"	 f	 r	 •/♦
x
♦ 	
'	
i^ 	 R ♦♦ r •+ID q Li	 .1	 rC#4,b ♦. 	 .} •/ •  (r M 1 M
	 •	 +	 ) Y •	 ♦ s	 • !
^IT.
.r	 '• 1<	 .  • • ♦ 	 I	 r r	 r 1	 ..	 n r	 t	 i • A L r ^	 ♦. ie II E II	 i
••! ;U:inyn»1'	 -	 •. 1. 1 .+.	 ,	 .+,	 «./	 ,^^:»•*	 rl.	 n.a1Jr	 •,L	 rsd3/./	 VLI	 f	 'i	 •it IfU9M ,r37	 ♦♦ 	 f'7	 a ♦. l r	 rr	 •	 ,.	 n	 ♦ 	 1	 y1	 .1 .. C • tt Rf irf ♦ 	 :d ♦ 	 "i	 t7II%tiboeii	 i }rr of	 ••1-^•rn. ♦ 	 3	 'I} "M,• rn•,r	 •'3.,9	 .'•Arn	 •	 .	 r.. #♦•	 1♦♦ Ir1"	 ••	 ♦ r	 .,	
e,	 »r•r
	 if•# ♦ r.3E+ n 	 FLSii	 If	 •.•
,r •{ •,.r/[t.II	 •r ♦,• 	 inNl•rr•..N.f• .,	 •^	 1+•.	 ♦. •• 	 am }•.	 /•	 af•i•	 r'ylrWlr ♦ r,t ♦ pn#+ilIIAti It	 i	 f}'•1
♦. ,+	 tJq M'•IN•`\ ♦ 	 •	 +	 !rf	 r	 V	 •  r1t	 fy	 ny:	 r•i	 f•	 .	 rr.	 'i• ffV ♦,i	 +L1L • 64}13 a9s ♦ 	 %	 i	 #	 f11a	 I,Y•yD+r	 : •Ir	 +e	 S	 i•• ' '..	
<.
•	 •	 ^,•	 •xi ^•,'	 ' i	n	 ..	 r..	 •• s•w#r}6tf Lr.BAr ♦ fi7 itrlsVa	 ij i 	if #••..
^i/ qn • Ml v m,r	
Ix	
i y "- •.r	 ♦ 	 I +• ds ♦• s•:^	 .L•rr•	 ,r•	 .#	 •;!V rl.	 U•tl^b1 ♦# eii/YLAAI Viii	 /
-
	
i	 Tix	 Of 	 N 1	 C ♦ i,gg1;i%2	 a	 a •	 i	 # i 	 •iFLf	 111 tr p	irl-	 r	 xx^ • rtNt	 •!	 e e.D:+r.r	 ,,,	 rf•	 is • Y	 ri•	 iw	 .r Vl tlr^	 °J ' 7 •1 t: ^. }} 211.	 . ♦ 1 •.	 M	 N
^
r f • Vi i i • •	 f .	 1 .	 • a L ..	 .	 < 	 +	 i f	 1 r	 • <	 <r	 r r + r r i • 	 : N . r S !'	 ♦ I	 •	 L L / t ♦ t 1	 t % • % q ^	 {	 #
' NS n ti
-
llr • ...t•ar	 ••ar««	 1.♦ et•	 ♦#•• IR ♦,• r	 i	 •	 =•i	 t'I	 ••r ♦ 	 .Ir	 4r	 ass's	 As	 1•1	 b	 a	 As%•	 p	 R	 y	 .'.•Irt •N	 .	 1•,••
	
ifsG	 .. i i1J.	 '.	 •,♦ 1	 f•	 r#1•I	 ir rf	 ♦ ',f	 •	 Aff	 i6i•}•/;h.y 1L6i 3: S V. -	 ♦ t%s%i	 %	 #3j }! n,}Fal]w•• ♦ » . f'.	 Yn+	 r +:+ . I r< 9i •• i{#cai..,rf : C':Li1 " • 	 i	 - rfG •r • 	 • .1 • r•	 X	 + .• ♦ i n	 yr..	 fl•af•	 ,•% • S.EA•aW1:Y	 %	 ♦ 	 l	 #N•	 •.ns'.1 ri	
'Ut	 "	 i	 #lIM1f1.1	 3.1 ♦•1 	 nN' ♦ sEGW L ♦ ♦ IYL Bf rdHhyA%V% II %t D 	 •lG {.L ^'^♦^ NJn^'• * 1 1♦ • fi 4• •1r •r ♦♦+ .: r•vf ♦ f	 ;y!I, {i •.}♦♦• ^ ♦♦ 	 •	 •••	 ♦. 	 r• l;r3S, 1♦ r•r•r	 •r•	 ••	 r•,	 •rY	 i	 .'	 1 • '	 ° • NrbY1} E	 ♦ 1	 •,\D q. U%7t m s%A	 i	 •iid i• 1♦ 	 ..ix. 'r1'Ci+!d1 L• 	 /	 i•'f iS7	 Y ♦•1 f	 r	 1	 t	 »	 w	 t ♦ 	 rx'ry	 N•	 '•	 ♦ ^	 •M•, y.l f%%•b.i	 +	 D . , ^` S l4i•D••1•a	 .♦ I	 •	 ,x	 If ♦ ISt1	 •ir , + 04ry" Ifilp r*40.4MAA•,i
	
,t ,7 •14r1	 ♦ i:	 ,^. '27i3	 7
'	 •	
xt	
+.	 .:.1•• .61t+rN	 w	 •	 +1:3•:	 ,• t•r•	 lr	 _	 I	 r	 fE}ti ♦ 	 .0».	 + yi•.	 rn	 nabs1rf ••ntf	 vd•r'	 S ♦ 	 n,•.1 ••	
1"_»•_..Y
	 1 • ♦1 	 MN •r A ♦ Yrfl' Il •1W'♦ nIi DDD :a 	 d	 •17'1 +Tm .,Ii+N •	s.	 .,•	 IyLrlr f1♦ ^ iiiS{d 1 •	 + • ni.•	 ♦ 	 •nin •f ♦ 	 •	 <	 •f1	 i.•t/•E:	 ♦ fnia} •i y	 •••/•N t•DRt'T'. ♦•1. SjgNW fftU	 y 7^ ♦ ai Si•t	 •+r • ♦2S+} S• ♦+• 	 _	 ^EEi711n " •'pry Pi	 1.	 n1	 j1Y	 _..•♦ . w, ♦ 	 + +•.Ny.1p	 rr• , tf.7r	 •, E"i	 •NNt •E• ••.b,QMyh ♦1 {^	 1+?	 E• SAii(•.. t1 /lam'•	 m	 n'1   	 f ♦ ♦ 	 •	 f	 N	 N	 I+	 •-1 ^"Y • I	 ••	 •	 1	 d4r• •r	 •11	 ♦ Di	 if.lf • ♦ • ••.1 Yrl T• • r/ N+1r •.l a •ERti	 S1#/\a/
•J N f:'7. ♦1 	 V •.	 5	 a	 *•+	 c,}:	 .r	 Jir 2 • ♦ r t ..	 ♦ 	 +•♦• A	 E. ♦} L.	 44.19 t. +'i • 11L	 •	 PUfr D^r s• 1V1ACi	 •D
4•i •^rtPu
	
=UR • ' 	 •rN1r ♦ 	 V•+• RI	 .♦ • .•.N	 ♦ 	 1♦ 	 frnn,i4" ♦• t:i	 t	 +	 ♦ 	 +"	 i_r.•	 •13	 H ♦ i ♦..•y1•:DDS4D••iDII•• ♦ lr	 a/i P s if3•n ♦ i /Yti.i	 ♦ aw	 N	 c	 •+1,• r•••	 •»	 •"1.1r • CI	 -•	 ••r	 ••♦ 	 •» ♦ i_1......=1..	 N•D5•bil4ri aifsl•• f r•r + • 	 a.."	 ±f <•r r •.	 t	 r;-	 .1•	 :'t•rtrt ♦+, »• ls •%yl D•HlT • DbN	 1D	 iP\. 1 	• ♦ '
47 AES++I-	 9	 N	 •nN4ia	 •r _	 ,r	 11	 T	 ff•	 1♦ 	 rtt J. ♦ Tf	 ♦ 	 r µ	 s	 •D1 r1331 ♦♦ ii.+•1•r5y	 y ♦7%9 iii	 ♦ a1• • 4 +iip4ltt 47 	1.M , 	af_^:	 I •♦ ^	 ,:	 M	 /♦•11 	 ^r•-f	 l ♦♦ lt 3 •♦ L r /#11 i+d i•l	 SiA uibL.ib•.rnf••I t{•;.Cr
	 *,bt	 14I7 At*
rFH iJJ L7
	 r7	 .,lI. IYy
,	 •.	 ♦• 	 r	 .	 w	 1•r•:7	 i•••	 rn+• r•a ♦ t#3•	 W	 D^ 1 ♦ y D	 ;♦ L•y# ♦ Y
^''•r'L.y.^7 •	 +	 •w	 •'.1s	 i7	 •	 •	 ,.•ft	 •'	 n	 rMr•r	 IL	 F	 ^f• . •,+1	 #t	 Sd	 ••)	 7	 l•1	 b	 l9UbEDi•},},r
-"rl •+i•Wii n	 •a	 n'3^ rr.	 "1	 •rR ♦ n	 r	 I	 rs:	 ••	 w # 1 + T •N bWelfShi till ii l • Rr •r•q:a ri•1NN=
	 u	 6N	 ♦6 	 «^.+M
..	 .,	 •,r	 •.:	 Yn	 .	 -n	 .♦: ••• 	 ♦3.1 	 '•	 rLff1 ♦, sf Dbn>i bT•1•	 •r•1+ili; ♦♦
h1 ti^TAh.L4•ri 	 G.1 • i"J •.	 ^.. ♦ 	 }N• • »r y 4: 11	 .-<	 r	 fCBryw'l/.• ♦ w r„{N.t x wn	 :7 <~	 rl•'f	 L	 NS•	 ♦3 rrt	 D	 Y`+•	 tf • V1 DR8tl nn•Da 	 %D?r }Ift 1f ,
Art 4t,}i YNSjC7.r< i• 	/•'l+	 a+M•4 .(n `•r-	 :1	 y	 NA y.-	 G.	 •♦♦••• 	 •I+	 %m'	 •1 lfa	 fnt S# *	 Not 0290W . 	 ♦ bf'i»!
,h 1	 NE B ^ " +^L-. 	•r»	 -	 + -	 ••♦ 	 n•	 »	 .+<	 .• 	 2••t,N	 rYi-r3H}•rAiiHiJ •. 3A#,	 tatI,h ♦! Li 4il'i /t ti•Y •• i • "	 nt+•	 • RL•T»	 •rrr r+	 t/t ♦ 	 .C.:	 ••	 •,;ik V '	 •	 .••3t ♦♦} .•1.♦ n, 	 •.♦11.14 p .	 n0t7•jaL•S/t^4i11'1i1^ r••r ♦ +T V:•t ♦ ^'^»••.	 M	 -	 1. Y• 3<•.	 •	 r ♦ 	 • tN•""-ii	 .,	 irr d•fi	 I ♦ t	 LtE»4 • ri • N.	 Sln i l •.	 'IP a Il7li r ♦ OPT n_•_.r.0iyl11leL .i 1	 + • t i F g L '$	 »	 <.	 ., 97i	 T '.	 • 13+	 • 7'	 i•.	 ..	 ._	 •ar rRa • 	 ••	 a•nr5	 .r wt)t ♦ N b y nn •;'yb9A l.i#f:E•	 rf+}r•:	 e
•II•E3•ti.y •II^144i	 M	 'b	 ",;	 a< . ♦{ r	 -	 •i	 l ..	 •	 .	 •r	 •r	 »nr.i •'	 =lit]%{r ♦ t'I•Y nn 1.1y,'igOTa^+b>Yr:D+ D+fb#D••i...y.i ♦ +♦ J	 ••	 •r	 INn. , i • i . 	 N	 afsl b • ':	 r	 se ♦: rra:'n••N	 Ua"iwrs •,tl.bm•D ♦•• DLD+1$•.1 #+#	 ..q 1 5a ♦9 o'4t ♦ 	 .. +:fir
.r ♦.. oir/• 1 1115.=+:-p'	 6n^i	 .... a. a•	 .rr	 V	 t»i.	 /♦ a	 -	 =zl	 }I,Nr•	 'i n ,Jr777 #+1 • nr f•i ,^ ♦ 	 ^Salib	 .Ir•.' #= 11 ai.irn	 .,	 g 3•-• i21•w •. r •. -r x'; ^.	 •'/ ♦ a•1 ♦ nL	 ...••.?/<•	 ,.	 , ♦ + E ♦.= 	 L,•n•a•ltnnq•7 T 1iiD SSihL jA ♦ D••mf%A:/ti/tt 5511 @•.•	 w	 '9+».+52	 :	 wM i•'Ii	 JN»r	 ♦+ Ifr•7	 •♦ 	 >.	 .	 •	 •	 _	 a	 CLS-•	 .^	 "4.93t2 +•r ♦ i,i l+tm ♦9 ALf#fLit
:N1 ♦ 	 .+..7:w	 +.♦ r ♦ r ♦+ 	 ••	
.rf	
.1	 +L•+ - rrs ♦ i y 	 Ui •• .SH •4 bf•A9 •., DHta'= L> • f i f l•/•' 6" it51 ♦ N;f i••I.	 s'1 r ♦ f+ts	 1♦. 'r M 'h • 1/1r +q •IGr•73	 •	 -	 1	 •f ♦ 	 -' r»f!I•	 !r	 •tN	 :..••yP,	 - r .	 r	 .	 ..	 C	 9	 E_	 ++•♦ E	 nt nr • bA • D V-1-n • 1 • aSD •♦ zr i#Rn
hf• 5{	 V9+1	 -	 ,	 1'-	
-
•	 ♦ 3••	 •3••	 +r	 ./	 •	 Yir4	 yD n l Tb •i r b--	 •f D to) 1 ♦ ii.•.r	 sr,	 •	 1	 f	 r"1 • y•iry•j<s+W
.	 •iiM	 •'	 »r	 ..	 . ♦♦ iLLG ii	 f,+..•	 •1r ♦ 	 Q- •J	 :f>}D:2 Yi ilf•'r7ht U+III r ♦ iiY dl	 N#	 . rit•	 •••{4 ^f ♦♦♦ 	 ♦• •. t	 T•	 ♦ 	 ♦• i ♦#+♦•r	 4..••	 ,•	 ♦ s ♦ 	 +.	 ,	 G ♦ r ♦ 	 ♦ 	 ,i	 Jn»•;•q 4.	 • f • t'1	 D:7.92lgi-
FIJ ir5t5 S5tis	 ♦ 	 i	 G'. 5:	 ..	 is' r	 •I	 ♦. -	 ♦ -	 3	 •	 ».^.	 ••	 3r:	 +	 NS)a i1 ;l'7D:+t i'^ ♦ 'I: tr313.;:^L.7%11 M...S#'bi,Cr ♦,. J• ♦1♦ • .	 E!75.1 ♦% ^rR..., ♦•• ^'	 .♦ rrf}11i•nrnnl n•7n. • 	n_ri., • •3+ • . r w l	 IJ • 55i••+L	 :E	 • • 'iSaHifdiLl=Ti9 N li; ♦•.s ^RtliTSr•^1
71 ♦ 	 i{	 +I ♦♦ r79 ••.L '.• nrN	 •	 _	 .	 N ♦: 	 Emu.•+fl	 Si	 Jftrti • tID>Df Dr P1•EDr1>D5I1b7r i •I .•
^r.VQIm ♦ 	 V	 E ♦ •	 t.	 t	 N	 'rm	 +1	 EiAI•• +
.rp 7y,l tb+ -••?t • 	 I rwb n115!712 » . S'
73 •gi5m^m
	
S•	 i•	 d	 :♦• •••♦ 	 .•	 I. ,:•	 -	 r'•	 er.	 _	 r•••/i+r.•5-•.1'Ia. 1S lt:f2ihr t.ir•dt•Dml•Jrt••/r• 5i3••o*+.x•f'+r	 C	 .&i	 •Ji •r.	 E	 r•r	 1n•,	 .•	 -.	 1	 +	 .•-	 MU	 .•. ♦1 f1•};:7NN^?	 +i 95^1 • H1D%SD	 L•bL'#iirL ♦ a ♦•• '455	 S	 -	 /•	 i" r	 r'	 ia •	 	 -	 •y^•	 •♦ 	 .i	 m	 ••LS•H.tD. • ♦= miQ	 1 • ,•HUati Dtl /F•1•
7h rl	 --e•'1 t	 H d•	 _ Nt,a	 •; • 	 Y	 _	 %353	 SC of ♦• p 4 ♦ i ♦ E	 + q 	 8,11=adr ♦♦ D fYY e
77 •b,,11 ♦ f•	 _••LrJ ♦1 Em Rt •♦ 	 ♦ 	 •k	 n••r•3	 R	 N'	 r	 ai•	 i' • •t ♦• 	 ♦ 	 ,`N ♦ 	 ,	 m#1 ♦ 	 :;'H•iHh•ibr4 Vli ,.fVIt F-Q	 ♦ fa	 tl	 •7	 ,:	 ♦{} m	 7	 rr..r »r•,	 ir.•.r ♦. 	 .R ..	 y	 'lE	 •1•t	 <„y?E=D	 Di y +lii UM • ml e. Dgairbr•.a/ j w. ♦ 	 • D •	 .. 4 •. ♦ 	 4 ♦ • • # 	 i H l m • •	 .. . + •	 . + ♦ r	 .	 ..	 • II C S t • 	 r r t2 5 1 1 ♦ 	 ♦ 2t	 p + si a J n o ♦ d 7 H a a E t + '#r<	 ._	 ...~.z	 .	 t•	 r•	 <	 •....	 .	 rPG+- ♦ n:l•faN ♦ y =%= 	 +♦ yg t7T ► ♦ N*0 y ♦ p q f:•ti}	 1jx^v•tr	 ..	 •♦ 	 +i ,a•NI d+ ♦ i;ieEVi •LE1	 1	 ++. •	 ...	 ". 	 ar	 r	 •i	 r	 =+ p ila+ai	 +	 _,lnnadtiY87se.+•^_	 _	 _rf
r	 1 f }.	 s+++..	 _	 c .	 ... J	 r	 +	 3	 ..	 . r,	 .	 a .. , ♦ 	 -n.	 _	 r,rda..+	 __.♦ y area	 gawy.' v.
...	 3	 '•	 »pf	 '•	 ii • h • r	 }C.•	 .i1r t,pi •}? ♦ ii +	 stl•i :l l^i)n	 rOri 1?^•Ai} hl	 •♦♦♦ 	 i	 15_	 ,^.1 +e	 ♦♦ f .. ?,I•
_	 ,	 _	 •i	 -	 ,r	 r,. 	 E1	 •y	 •	 is	 •: P •• rf •w11p T nN7tj SRG i3 J''tMt• r ♦ m5	 ♦ 	 is	 IrJ•3•	 .. ^I..	 ,	 •'	 r	 _..	 ..	 rr	 ,	 ♦ 	 r ♦ r.n ♦ 	M• • • • ,f = t ♦ D DrD	 .^Ib"IDAPGnu3.^'p:,irr, ai1	 13♦ 	 •	 ♦♦+• 	 •♦ i^a C^«.	 ..y =, 131	 ml%g'
	
•♦• 	 f	 _R•. rP	 ¢< 
.
r	
•	
f	 D•1•aiK	 •1w1	 r#1#	 ^r?bf•	 u.'nbHNUi^YQ+ib
.rIS! ..	 +51%•
	 +♦ 	 •>-	 ••	 /.
•1•. •nn5. 1» ♦ 	 .J 1E^+i •
.,•♦1;,11 r.,	 r.	 rr	 .	 {ir r ♦ 	 r	 •a	 :y„'i•.1 ♦<, S.Sr YD9•tai.mi.•;no•H7iaH:i,lr:
•i.	 ^	 n	 r	 •.EI r-	 - ♦/! ^I N .iR ,r D E • {l.	 xi ♦ fj 5 0ir_«tJi	 . ♦♦„	 ♦ bt.r^H1.4D7D bdkf!•:°Na
rti F {5♦#♦_{_+ T.=r	 ♦: yaf♦,+. -^+++	 :i.nr rn •m ,T n • +rit 5 lE pii ♦> d>ado'v +^-}
')1 is ♦ 	 ..'	 ♦ 	 Vi-..< ♦. ... .. .er	 i	 .s	 I	 • .	 r	 Hit>	 1b3 tr E • NI ^1•• bl> •1 q .tWSt' • 5	 -il _LN•=-, t.	 -..	 •	 r	 ♦ 	 »I	 R -	 ..^	 rr••	 L	 -.	 ..	 f	 r	 rf	 i•	 i	 •1	 r	 • ♦ Ir',}	 •	 -- Q A 	 _Qd,pAt3 ♦ i	 (_
a♦. 1	 •._.^.	 x i t	 •	 F	 C	 ♦ r	 •	 ,	 s•	 ♦ M	 q	 <+	 e+	 • r	 ^	 ••	 ♦3 	 SMDD"1	 ^	 -i ♦ t^i• ♦ ^S	 +-',q•• y	 •	 :
r7t aiFS	 •+	 •:r	 l	 F1 ♦ 'r	 is'•.	 ♦ 	 •.-	 .,	 1	 y:	 r •1 ♦ r	 <..•	 •♦♦ 	 ♦ r7. •n	
nE..
_+++jiab•
	
>f Dtbl r}•
'r	 ^ ♦ 	 f^. .♦ La#»++y»..	 -•	 1:•	 /r.	 .f^i	 ..	 .	 ltt,•..pW ♦ r...	 r	 1rwA	 ♦ 	 " o•ar	 t1=n o S DD = 	n-•l	 1#>♦ D•	 'r?rC
'n+riy .. f;t a• ♦ r	 '.	 ._	 z•...	 _	 _ ....	 ••ni•	 . 	 -	 .f	 •w	 •.	 ar•	 .	 r.L .n_irrE#:1a ♦ t= ♦. r5_ia1#sr;h ••	 b?f,.J»	 ^.^i l' '-a ♦ wr.	 II-4 '.. it	 ,	 :	 •	 ,	 3•	 ii	 t 1':. ^. D'1 :;b	 +	 ♦ i1-f,an'•. '•i•), 4'	 Ck ♦ ^	 ♦ :	 -	 •:	 +•	 r•	 .	 r	 P#	 Y'	 Tb•	 ,f Llm.'4Htl1•c1 rM	 i
N :Ur f+s	 a	 lw•	 ^	 •	 .. f	 r	 .r ♦ a	 a	 •sr•	 -;. t 't Dtinai	 rl 4: b ♦ rr+}yyy>"•	 ^,r	 ^	 » r.I ♦♦•7335 	 •.w	 r?	 r1.1 :^	 a	 <.	 N	 I•ri• ♦ ♦ y ., r,E	 ••H}tlyU>9h ♦# M
<;^.l l _•'; •,r II.#	 %»i	 .•.r..•	 9. •`1 #r rr'•L	 .asa..	 -	 .t•.	 .	 ..D	 ♦ w :.r	 rl.l..i tLi ei tG	 -«+RH y D^ •J •j :	 •	 o♦. r 	 •n..'. «^..r.,.•-..	 t,.	 -	 ',	 •.	 ••	 ♦ 	 i,++a•y	 i)f # DA •	f • n D•	 9V] 15iL7	 7	 r	 "3	 1	 .,.'
-r	 'r•i.	 =Y
` .l Nrj=	 ♦ 	 r •	 ,	 i•'	 r	 .	 is	 .-	 J, ♦. 	 ,•,2 UaU d i.i ♦ 	 iitlurw	 tiL	 Lb.S:• r. f
.I•.:.	 •I3..	 ._	 :.t	 ,in •_	 +:♦ 	 +Gn2'T.+ hJ iJn • . `SR 219N_»	 I/dJ•.- t'	 ", ,i»'1	 II	 5	 • 3	 L	 +	 .)7 .5 - .•i15	 ♦ -	 o{H `7r!! >tl aD Dr Di7N •ta h=tb> • U7n••I. i t •1 ♦ r. yA ♦ 	 i	
'
t o	 3 5 f	 -	 i	 +	 r l	 a	 t	 w .... J s. 	 n +•. •	 E` f E	 •♦ 	 h 4T w q	 Q e=•	 ♦ 	 •♦ .. 	 t•	 u nM nLn	 C	 TT
r1	 +	 <	 ♦♦+ 	 +
r•	 u
•+	 r.	 '	 ..	 it	 i	 n+1)•~	 •	 ". '9dN	 H, f1	 S	 <1#>♦ 	 D'.i L•.♦:. 	 {'
^t •/ ♦ +%u--ix, ••fr •, 1 • <_+ fJ	 ^H	 •N	 ♦ i	 1	 ♦•f.lg7	 ?=	 T	 tf	 E	 5a t.
^^ i - V	 : in	 r•	 r f	 3. N:r\ 	 i	 p	 •1l•	 a	 }.•	 •_U	 ♦. DT	 DJ 	 {.4•,+'	 ,	 •	 `	 •1•Ir• r	 y.	 _	 r	 • I I •	 •	 • ,	 ...•w	 <	 ;	 ••t	 r	 N	 a	 t.»	 T	 ni r,	 ♦ 	 Et. ♦ 	 ♦• ^	 n:	 1'
♦ r I-	
a
J
;	
..' ..	 •	 r	 >J'	 r•.i lNn	 +nr+D	 t	 ,.f RtD	 ..r•a	 rr 
	 •.	 ♦•
• f * m 	 It	 S	 •	 r	 v• .	 •	 r	 i9u^	 J	 • v	 +b+ ♦ 	 9n ♦> 	 1+1'	 • 3 rlrt; ♦ bi#r.
Il1 l. mL6II	 +	 .. i	 r	 •♦•ESr tN	 •r3 ^ 	-	 mai	 •.	 ugtry	 y,DSy	 .•.I AiH>}•{ 7•rr
-	 r	 e	 .N•,J	 a	 •<E	 of	 it	 ii b;:. •r;,-fr
ti,' ♦ 	 f#	 ..	 r ..	 ,	 •	 r..	 r7n	 n	 r ♦ 	 E	 T ♦_ ,IN•Lf ,	 ..ll f	 ♦ 	 _+	 .	 ..	 •
•.	 r	
,	 ^
..	 .	 •1.,f-..	 1	 <iL.a•	
.•	 ♦+. NTfi	 ♦23• SddE bII	 ^+W	 a 3'1D•
^
..
1 i	 i	 •a	 ,.	
Rf	
.,f	 •+
••	
..	
i n ^ r	 1	 # f , 1 ♦ 	 ti t1 ,N	 '	 dnel	 b:y.;s•	 •	 u	 !/. :i	 i	 tl,Uy
•..
^{
1
t 
.i	 a	 r	 f p	 sYb•,	 -^
.♦ 	 1	 ♦ 	 ,.y•.
^ia bL b^i	 ^T	 HU,,N ♦ 	 Q. ?•b••
...
-	 ,	 +.;,	
.	 7	 r 14	 .,.	 Nst„
♦ Q	 ^.• l^!
..mdw	 a	 . '. •	 ♦ ^,.•	 •	
,..<	 •`-	 E	 lti	 A	 r:	 lr•3o	 , ^P Cnbi
"!
'	
+
tI	 i. ^	 ..-	 ,
t
vt•	
a	 is 	 •'.:	 •	 .	 1	 4; r	 N	 1	 1 t r2	 ,E	 Ij M	 , ♦ +/	 r
};;	 Figure 5.	 - The Registered	 ERIM Image	 3	 2} uti $ ,	 ';^: b • » y^^w^..	 s1J<. •! i	 a+ h • ^	 L,h: b#	 >}tD bm wpr 	 ,
..,
- ,	 >. L+S ••	1 •	 ..,	 r ^.,r.. ; • f	y••.,sc•r.,..lr	 i
I.Y.	 ,b•f
	 •l ♦ I+R h,.	 }
